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UCI Rules 
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Bylaws of the United States Olympic Committee 
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USADA Protocol for Olympic Movement Testing 
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World Anti-Doping Code 
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WADA 2006 Prohibited List 
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International Standard for Testing 
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Olympic Movement Anti-Doping Code 
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Intemational Standard for Laboratories 




9. 


TD2004EAAS 
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TD2004MRPL 




11. 


TD2003LDOC 
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TD2003IDCR 
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USADA V. Hartman 




14. 


Susin V. FDSfA 
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L^AF V. CBAt Mid Dos Santos 
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WADA V. Wium 
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LAAF V. Czech Athletic Federation and Roman Zubek 
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UCI V. MoUer 





*USADA reserves the right to supplement these exhibits with any of the following materials: 
documents pertaining to the further analysis of Mr. Landis' s other samples; docimients related to 
discovery requests to Mr. Landis that are still pending; and any additional rebuttal exhibits 
necessary after review of Respondent's brief and exhibits, including any relevant demonstrative 
exhibits. 
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UCI V. Bakker 
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UCI V. Skelde 
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UCI V. Danmarks 
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UCI V. Landaluce (English and French translations) 



23. 



ISO/IEC 17025 (1999) and (2005) 
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A Sample Laboratory Documentation Package 



25. 



B Sample Laboratory Documentation Package 



26. 



LNDD Documents 



27. 



Respondent's Doping Control Form (CPLD Copy) 



27a. CPLD Copies of other riders doping control forms received by 
CPLD on July 27 



27b. CPLD Copies of other riders doping control forms received by 
CPLD on July 28 



28. 



Respondent's UCI License Application 



29. 



Longitudinal Study of Respondent's T/E Ratio 



30. Longitudinal Study of Respondent's T/E Ratio Adjusted for 
Specific Gravity 



USADA 1250-1318 



USADA 0001-0223 



USADA 0224-0370 



LNDD 0001-0519 
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USADA 1250-1252 



3 1 . Photograph of the type of cooler and metal band used to 
transport Respondent's sample 



32. Color Photographs of LNDD operating the Isoprime instrument 
at 5E-6 mbar 



32a. 



LNDD's Response to alleged IRMS Documentation Errors 



32b. 



Documentation tracking sample 995474 CG-MS 



33. 



Excerpt from Dr. Amie Baker's PowerPoint Presentation 
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Cologne WADA Research Project Progress Report March 2007 



34a. 



Cologne PowerPoint 
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UCLA Final Report on WADA Grant - Pharmacokinetics of 
Pharmaceutical Testosterone and TE in Subjects with Low and 
High Baseline TEs: The assessment of the ethnic differences 
and of the sensitivity of various carbon isotope ratio methods 
relative to TE, Don H. Catlin 
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UCLA Report to USA DA on research subject IVT-1 
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Illustrations of Steroid MetaboUsm 
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Figures 1-21 from US AD A Brief 
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Press Statements by Respondent 

• Sal Ruibal, Synthetic testosterone found in Landis ' 'B ' 
sample; Tour winner likely to lose title, USA TODAY, 
accessed Feb. 8, 2007, 

http://www.usatoday.com/sports/cycling/2006-08-04-landis- 
doping-test_x.htm 

• Associated Press, Tour de France Champ Floyd Landis 
Requests Test of Backup Urine Sample in Doping Flap, Fox 
News.com, Jul. 31, 2006, 
http://www.foxnews.com/printer_fiiendly_story/0,3566,206 

449,00.html 

• Sal Ruibal, Landis fires back at cycling hierachy [sic], USA 
TODAY, accessed Feb. 8, 2007, 

http://usatoday.printthis.clickabihty.com/pt/cpt?action-cpt& 
title-US ATOD AY. com+-+Lan. . . 
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40. I Additional Science Articles 

» Validity of urine samples :microbial degradation. Recent 
advances in doping analysis^ Ayotte C, Charlebois, A., 
Lapointe, S., Barriault D. and Sylvestre M. 

I Variability ofT/E ratios in Athletes, Baenziger J. and L. 
Bowers 

► Issues in detecting abuse ofxenobiotic anabolic steroids and 
testosterone by analysis of athlete 's urine, Catlin D. H., C. K. 
Hatton and S. H. Starcevic 

^ Long-term administration of testosterone enanthate to 
normal men: alterations of the urinary profile of androgen 
metabolites potentially useful for detection of testosterone 
misuse in sport, Dehennin L. and A. M. Masumoto 

» Evaluation of longitudinal studies, the determination of 
subject based reference ranges of the T/E ratio, Donike M., 
S. Rauth, U. Mareck-Engelke, H. Geyer and R. Nitschke 

• Stability of steroid profile (2) : excretion rates from morning 
urines, Mareck-Engelke U., H. Geyer and M. Donike 

i Improved method of detection of testosterone abuse by gas 
chromatography /combustion/ isotope ratio mass 
spectrometry analysis of urinary steroids, Aguilera R., M. 
Becchi, H. Casablanca, C.K. Hatton, D. H. Catlin and B. 
Starcevic 

i GC/C/IRMS and GC/MS in ''Natural" Steroids Testing 
Ayotte C, D. Goudreault, A. Lajeunesse, M. Cleroux, Y. 
Richard, A. Charlebois, J. -P. Couture and A. Fakirian 

» Kinetic isotope effects during metabolism ofdelta-4-steroids, 
Flenker U. and Schanzer W 

• Validity of carbon istope ration measurements for 
decomposed urine samples, R. Taylor, A. Cawley, R. 
Kazlauskas, G. Trout & A. George 

• Developments in Sports Drug Testing, Trout, G., J. 
Rogerson; A. Cawley and C. Alma 



USADA 1154-1164 



USADA 1165-1170 



USADA 1171-1179 



USADA 1180-1190 



USADA 1191-1194 



USADA 1195-1197 



USADA 1198-1205 



USADA 1206-1211 



USADA 1212-1215 



USADA 1216-1218 



USADA 1219-1224 



• Performance Characteristics of a Carbon Isotope Ratio 
Method for Detecting Doping with Testosterone Based on 
urine Diols: Controls and Athletes with Elevated 
Testosterone/Epitestosterone Ratios, Aguilera, R. T. 
Chapman, B. Starcevic, C. Hatton, D. Catlin 

• Improved Detection of Sugar Addition to Maple Syrup Using 
Malic Acid as Internal Standard and in 13C Isotope Ratio 
Mass Spectrometry (IRMS), Tremblay, P. andR. Paquin 

• Confirming Testosterone administration by isotope ratio 
mass spectrometric analysis of urinary androstanediols, 
Shackleton, C, A. Phillips, T. Chang and Y. Li 



USADA 1225-1233 



USADA 1234-1240 



USADA 1241-1249 
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47. 



48. 



49. 



USAD A Documents 



USADA Documents 



USADA Documents 



USADA Documents 



USADA Documents 



USADA Documents 



USADA Documents 



Excerpt from Operating Manual for IsoPrime (Pg 103) 



WADA Documents 



USADA 0371-0475 



USADA 0476-0731 



USADA 0732-0970 



USADA 0971-1002 



USADA 1003-1007 



USADA 1008-1137 



USADA 1138-1153 



WADA 0001-0143 



TAB 27 



PROCfeS-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONRDENTIEL ! / CONFIDENTIAL • 



Norn et pr6nom du Sportif / Name of person to be tested : 



Adresse / Postal adress : 



fLoyh 



I Nationalitgde la Federation 
_ of the person to be tested:. 



V 3if< eishffp aofib~ 

N" de licence : C 



'•iaKii!^ 



^*^ atfonalrty 



Organisme demandant le cont jle/ bf9 e njiubuiHBqu»!>Juy ut ltest 
D Ministdre charge des Sport i 



Nationality/Nationality : Date de naissance • 



W&zc 



Federation - Discipline / Sport : 



Sexe/Se?c: 
F D 



□ Direction reglonale de la Jeunesse etdes Sports 
D Federation nattdnale 
Hff 6d6ratipn Internationale ' 



l^de repre[JV(j--VflIe-CP/Event and place : 



Type de controle /Type of test : 
tnopine : Qui Q Nq q gj^ 

Competition 
Internationale Sr 
Nationale D 

R^gionale D 



NoUlicatroH de contraie et accuse de recepti on/ Notification of testini, and ac knm«l.d^p.«.n; 

I Vous etes convoqufl(e) a m contrdle antid opage/You are hereby summoned to appear for5;;;5;;; r^ 
flate/Da/e: / Heure de cemise deJa notification : " 



Hors competition 
En club O 
Stage hors club D 
Cabinet medical O 
SuiviD 



mmmsc 



f e cemise de Ja ni 



Je confifme a/ir regu et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je no me 
pr§sente pas eu controle, muni(e} d'une licence de compltition avec photo 
en courede vafiditd. Jeprends acte queje peuxinefaire accompagner lors 
du contraie par une parsonne de mon choix. 
I hereby acknowledge that I have received and examined this summons 

iT.rTJ'^ ' V" "^f.T'^^^fl ^^ charter of the organization if I do 
not attend the test, for vviirch I may be sancHonned. Bring a vaOd identifica- 
hon or a valid competition card with a photo. I'm informed that I may be 

, accompaniedfayonepersonofmychoiceduringtesting. 

Realisation An controle /Test completion 



yeu du contnOle/ Place of test: " 



Nom et signature du sportif h controler iLA^^IS 
Print name and signature of person to be tested 



re;^.?ir/r^r.^fF";° °gg^ 



Nom et pr6nom du medecin/ Name of d 
fentouteslcttres) 




Heure dianwee/Tlme of arrival : 



Date du/rele*ment/ Sampling date : 



Echantillons A et B / Samples A and D 

Code Flacon (et container] n»/ bottle Code 



^rejiuprelevement/i 



Heure duprelevement/Sampling time : 




^ ^antillon rurine Insufllsant/ Insufficient urine sample 



Qiiantitfi totale d'unne, sang, ml 
Total amount of urine, blood, ml 



JM,,.^ 



Identification / Identification : 
Licence/ Licence: S^ 
Carte dldentite/ ID: D 
Passeport/ Passport :D 
Autre /Other: Q 



Density/ 




icific Gravity 



pH/pH 



1. 



I 



rlS?™?f *'T !? ut^' ^^ '?^ d'echanbHon insuffisant, si molns de 75 ml d'urine) " 
IntennadiarysaalnunAerisJIforuseinthacaseofaninsuffidentsampieJessthanTg!!!! 



Constat de non-venue au controle / The athlete failed to come for bontfol 



Premier nV first n" 



DeuxiSme n"/ Second n" 



Troisieme n"/ Third n" 



Signature du Mddecin / Signature of Doctor : 



Refus 
Refusal 



Qui 



Non 



Emp§chement 
Obstacle 



Oui 



Medicaments /Drugs ffl om NOW D #* .. . ' — ^— ' 

^S"=sr* -"■'---—" "-^^-^-'»w. ipgr^^is^ ^^g^gi^^ 

Confirmation/ Confirmation '^^^ wEf ^^>4^- 



Non 



UirT 



p Pi — "" -•" v* f'fvcuuic/ uumraenis on procedure : 



^^^:^j^ — 




n 



Je declare surlh(mneur que lesrenseignements que j'aidonn§sci-d^^^ 

otquG J approuve la procedure de comr6le./ 1 declare of honour that SSI 

have given above is tnie and I app rove the testing procedure. ^^'"^^•"^*'""^t'*»"' 

Signature du sportif controle ; 
Signature ofoerson testj 



Signature du D^legu§ Federal 
Signature of Federal Delegate 




Signature de Vaccorffpagnateur (eventuel) : 
Signature of accompanying person (if 
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TAB 27 A 



PROCIES-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Norn et prenom du Sportif / Name of person to be tested : 



Nattonalite de la Federation dont releve le sportif / The Federation's nationality 
of the person to be tested : 



Adresse/ Postal adress 



N* fifi lir^Pnrp 



Nationalite/ Nationality : 



Date de naissance : 
Birth Date : 



Sexe / Sex : 

F a 



Federation - Discipline / Sport : 

Zi ^f£C Zl<:!f.ciiAml 



Norn de I'epreuve - Vllle - CP / Event and place : 

r^M o£ tM}/c£ AlT....MAei. 



Organisme demandant le ^'^nt'-?' Y ^''TgniTr^tinn '''^ HMf f ^tim the test : 
^ . ,. . . L .1 r. * uonseil do prevention 



D Ministere charge des Sports 
D Direction regionale de la Jeun 
D Federation nationale 
BTFederation internatlonale 



®* Y® 'utte contra le dopa Qa 



isse 



}t des Sports 



IS bports 

27 JUL 2006 



Type de controfe / Type of test : 
Inopine : Qui D NonJB: 




Competition 
Internationale jgf 
Nationale D 

Regionale D 



Hors competition 
En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Notification de controle et accuse de reception /Notification of testing and acknowledgement 



Vous etes convoqu6(e) a un controle antidopage / You are hereby summoned to appear for doping test 



Date /Date: 
^ 




Heure^de remise de ia notification : 

..JluM 



Je confirms^avoirl'egu et pris connaissance de cette convocation. Je sals 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presente pas au controle, muni(e} d'une licence de competition avec photo 
en cours de validite. Je prends acte que je peux me faire accompagner tors 
du controle par une personne de mon choix. 

t hereby acknowledge that 1 have received and examined this summons. 
I am aware that I will be violating the charter of the organization if I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



Lieu du controle / Place of test : 

JjIMmt MsEUZ <>^4fJ l fla&xid 

Norn et signature du sportif a controler : 1 
Print name and signature of person to be tested 



Norn et sionaturB du Delecue Federal / Name and signati 



[| Deleqate 



Norn et prenom du medecin / Name of duStt? : 
(entouteslettres) 

^omf^AMM.. CEMMf> 




Realisation du controle /Test completion 



Heure d'arrivee/'Hme of arrival 



jure a arrivee/ iime or arrival : uate du prarevem/nt/iiamp 

AlH. 25. mslmK 



Date du prafevem/nt/ Sampling date : 



Heure du preleyement/ Sampling time : 



jpreievement/b 



Echantillons A et B / Samples A and B 

Code Flacon (et container) n"/ bottle Code 



MSB; 



Quantit§ totale d'urine, sang, ml 
Total amount of urine, blood, ml 




Identification/ Identification : 
Licence /Licence: ^ 
Carte d'identite/ ID: D 
Passeport/ Passport :n 
Autre /Other: P 



Densits / Sl^oific Gravity 



Echantillon d'urine insuffisant/ Insufficient urine sample 



^ 



t 



PH 



Scelies intermediaires (a utiliser en cas d'6chantiilon insuffisant, si moins de 75 ml d'urine). 
Intermediary seal numberfs) (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier n° / First n" 



Deuxleme n"/ Second n" 



Troisi§me n° / Third n"* 



Constat de non-venue au controle / The athlete failed to come for control 




















-— 


Signature du Medecin / Signature of Doctor : 


Refus 
Refusal 




Qui 




Non 


Empecheme 
Obstacle 


mt 


Oui 




Non 



Medicaments /Drugs D OUi NON ^ 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(eventuellement nom du medecin prescripteur) 



Commentaires sur la procedure/ Comments on procedure : 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que j'ai donnes ci-dessus sont exacts 
et que j'approuve la procedure de controle. / 1 declare of honour that the information 1 
have given above is true and 1 approve the testing procedure. 


Signature du Delegue Federal 
Signature of Federal Deleaata^ 


Signature du sportif controle : 
Signature of oerson tested : 


Signature du Medecin : 

Signature of Doctor : ^^^.^■'^"^"^ 


Signature de TaccofVipagnaieur (eventuel) : 
Signature of accompanying person (if any) : 


^^^ y ^^^^ 




<^r:^^ 



Exemplaire destine au Conseil de prevention et de lutte centre le dopage - 39, rue Saint-Dominique - 75700 Paris - TeL : 01 40 62 76 76 



as 



PROCfeS-VERBAL DE C0NTR6LE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONRDENTIAL ! 



Nom at prenom du Sportif / Name of person to be tested : 



Adresse/ Postal adress : 



^l'* rlo lironro 



Nationalite/ Nationality : Date de naissance : 



Sexe/Sex: 

F n 



eaemtion - uiscipime / bport : 

,(Zkl..,....~LCC , <X<MLmt 



Nationalite de la Federation dont releve te sportif/ The Federation's nationality^ 
of the person to be tested : ::L:.:. ; 



Organisme demandant le controle fOrgapigotioo raauBctinn th o .test ; 
D Ministere charge des Sports ®^ de lutto centre le dopa qe 
G Direction regionale de la Jeunefsse 
D Federation nationate 
tefTederation Internationale 






''^^"iL 2006 



Type de controle / Type of test: 
Inopine : Qui D Non S^ 



Nom de Tepreuve - Ville - CP / Event and place : -,^ 

fos/A be nMv>cfe i5^...^£aM., 



Competition 
Internationale tSr 
NatJonale G 

Regionale D 



Hors competition 
En club G 
Stage hors club D 
Cabinet medical G 
Suivi G 



Notification de controle et accuse de reception / Notification of testing and acknowledgement 



Vous etes convoque(e) a un contrfile antidopage / You are hereby summoned to appear for doping test 



'"Mhho<^ 



Heure.de remise de la notification : 



re.de remise 

MK...M. 



Je confirme avoir regu et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que ie serai passible de sanctions si je ne me 
pr6sente pas au contrdle, munife) d'une licence de competition avec photo 
en cours de validlte. Je prends acte que je peux me faire accompagner lors 
du controle par une personne de mon choix. 

I hereby acknov\/tedge that I have received and examined this summons. 
I am aware that I will be violating the charter of the organization if I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that t may be 
accompanied by one person of my choice during testing. 



Lieu du controle / Place of test : 



Nom et signature du sportif a controler : 

Print name and signature of person to be tesiea 



Nom.et signature du Deteque Federal/ Name and sionau 



Nom et prenom du medecin / Name of doc». . 
(en toutes lettres) 



Signature of Doctor : 



Realisation du controle /Test completion 



Heure d'arrivee/Time of arrival ; 

MmML 



Datedu po§leven^ent/SarQpling date : 



:edupo§leverrient/Sa 



Heure dj^ prelevement/ Sampling time : 

" MJtSL 




Echantillons A et B / Samples A and B 

Code Flacon (et container) n"/ bottle Code 



Quantite totale d'urine, sang, ml 
Total amount of urine, blood, ml 

A 




Identification/ Identification : 
Licence / Licence : Jjfe^ 
Carte d'identite/ ID: G 
Passeport/ Passport :Q 
Autre /Other: G 



Densite / Specific Gravity 



Echantillon d'urine insuffisant/ Insufficient urine sample 



uensrte / Miec 



RiL/pH 

,.5l. 



Scel)6s intermedlaires (a utiliser en cas d'echantitlon insuffisant, si moins da 75 ml d'urine). 
Intermediary seal number(s) (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier n" / First n° Deuxieme n" / Second n« 



Troisieme n" / Third n*" 



Constat de non-venue au controle / The athlete failed to come for control 






















Signature du Medecin / Signature of Doctor : 


Refus 
Refusal 




Qui 




Non 


Empecheme 
Obstacle 


mt 


Out 




Non 



Medicaments /Drugs CS QUI NON Q 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris r^cemment/ Drugs declared to have 

been recently used : 

(eventu.eltement nom du medecin prescripteur) 



Commentaires sur la procedure / Comments on procedure : 



Confirmation / Confirmation 



Je declare sur Thonneur que les renseignements que j'ai donn6s ci^dessus sent exacts 
etque j'approuve la procedure de controle./ 1 declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Deleaata^ 



Signature du Medecin; 
Slgnature/)f Doctor: 




ffrtiventii 



Signature de I'accompagnateur (eventuel) : 
Signature of accompanying peison (if any) 



Exemplaire destine au Consetf de prevention et de lutte contre le dopage ~ 39, rue Saint-Dominique - 75700 Paris - Tel : 01 40 62 76 76 



PROC^S-VERBAL OE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Norn et prenom du Sportif / Name of person to be tested : 



Adresse / Postaj jdr^ss : 



N^de licence : 



Nationalite/ Nationality: Date de naissance : Sexe/Sex: 

Birth natR> M JS- 

F D 



Federation - Discipline /5port ' ' ' , 

Uol EB.. C.3.ajSMj^. 



Norn derepreuve-Vllle -LP /Event and place: p-pzF 



Nationalite de ia Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : ..„ 



Organisme demandant le controle / Organization requesting the test : 
D Ministere charge des Sports 
D Direction regionale de la Jeunes: 
O Federation nationale 
!2f^ederation internationale 



Type de controle / Type of test : 
Inopine: Qui D Non JI3^ 




Competition 
Internationale "^ 
Nationale D 

Regionale D 



Mors competition 
En club D 
Stage hors club D 
Cabinet medical D 
Suivi n 



Notification de controle et accuse de reception / Notification of testing and acknowledgement 



Vous §tes convQque(e) a un con trole a ntidopage / You are hereby summoned to appear for doping test 
Date /Date: 



late / Date : ^ a f Heure de renjise de la notification : Ueudu controle /Place of test: , 

^..::d^J.z...AM..h /L3o h m>.sz/^Ji/£:.y mmiib MpM L£. 



Je confirme avoir regu et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presente pas au controle, munije) d'une licence de competition avec photo 
en cours de validite. Je prends acte que je peux me faire accompagner iors 
du controle par une personne de men choix. 

i hereby acknowledge that I have received and examined this summons. 
I am aware that I will be violating the charter of the organization if t do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that t may. be 
accompanied by one person of my choice during testing. 



Norn et signature du sportif a controter : 
PrintJiame and siqnature of person to hp toctow 



Norn et signatur^^ Delegue Federal / N^e anfl signa 

Norn et prenom du medecin / Name of doctor : 
(en toutes lettres) 



ii!dtKMKMKB^l£EIiM 



Signature du Medecin 
Signature of Doctor : 




Realisation du controle / Test completion 



Heure d'arrivee/Time of arrival : 



ivee/ lime or arrival : uate ou preievement/bampling data^ Heure du preievement/Sam 

/JzMh z..a-j^..lr^.oZ. /Rja:A 

' W ~' ' I * ' ' ■ - . 1 . ,. . J . I ' ■■* ' ' 



Heure du prelevement/ Sampling time : 



Echantillons A et B / Samples A and B 

Code Flacon (et container) n* / bottle Code 



7 





Quantite totals fFttrifte, ssng, ml 
Total amount ofomw, blood, ml 

/9 /rL> 



Identification/ identification : 
Licence /Licence: & 
Carte d'identite/ ID: D 
Passeport/ Passport :D 
Autre /Other: 5L 



Oensite / Speyfic Gravity 



pH/ 



Echantillon d'urine insuffisant/ Insufficient urine sample 



Scelles intermedlaires (^ utiliser en casji;«chantiilon insuffisant, si moins de 75 ml d'urine). 
Intennediary seal number(s) {for us^JAtnecase of an insufficient sample, less than 75 ml of urine). 



Premier n*" / First n° 




De 



en" /Second n" 



Troisiemen*'/ Third n"* 



Constat de non-venue au controle /The athlete failed to come for control 



Signature du M6decin / SignaUiW^octor : 




Medicaments /Drugs 1^ QUI NON D 



f^ or] 



Refus 
Refusal 




Non 



pechement 
Obstacle 



Oui 



Non 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to,havp | Commentaires sur la procedure / Comments on procedure : 

been recently used : 

{eventuellementnom dp mfidecin prescripteur) * ' 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que j'ai donnes ci-dessus sent exacts 
et que j'approuve la procedure de controle. / 1 declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Feder^ 
Signature of Federal Delega- 



Signature du sportif controle : 
Signature of peison tested : 



Signature du Medecin : 
Signature of Doctor : 




Signature de I'accompagnateur (eventuel) : 
Signature of accompanying person (if any) : 



Exemplaire destine au Conseil de prevention et de (utte contre le dopage -39, rue Saint-Dominique • 75700 Paris - Tel. : 01 40 62 76 76 



FROCKS-VERBAL DE C0NTR6LE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTfEL ! / CONFIDENTIAL ! 



Nom et prenom du Sportif / Name of person to be tested ; 



Adresse / '^ostal adre^; 



Nationalite de la Federation dent releve le sportif /The Federation's nationality 
of the person to be tested : 



N** de JifTRnra 



Nationalite /Nationality: 



Date de naissance : 
Birth Elate : ' 



Sexe / Sex : 

F D 



Federation -Discipline/ Sport: ^ 

M^i t:ACec//A/rs:^. 



Horn de I'epreuve - Ville - CP / Event and place : p'tr^ 

TauA. J>M.^.AjSAM£B. r^l €L 



Organisme demandant le controle 
D Ministere charge des Sports 
D Direction regionale de la Jeun 
D Federation Rationale 
l^+ederation internationals 



Type de controle / Type of test : 
Inopine : Qui D Non S. 




nseii a^ prevention I 
lutte contre ie dopa oft 

^m. 2006 




Competition 
Internationale ^ 
Nationale D 

Regionale D 



Notification de controle et accuse de reception / Notification of testing and acknowledgement 



Hors competition 
En Club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Vous etes convoque(e) a un controle antidopage/ You are hereby summoned to appear for doping test 



Date /Date: 



jte / uate '- ^ <% /" Heure de rerwse de la nod 

%o.-j0..fz Moh. I /h,Ao I 



Heure de rernise de la notification : 



Je confirme avoir regu et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presente pas au controle, muni(e) d'une licence de competition avec photo 
en cours de validity. Je prends acta que je peux mefaire accompagner lors 
du contr6le par une personne de mon choix. 

I hereby acknowledge that I have received and examined this summons, 
t am aware that I will be violating the charter of the organization if I do 
not attend the test for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



Lieu^ controle / Place of test : 

S/Z^A^r/MA, UMII£. MAlLA. 



Nom et signature du sportif a controler : 

Pr*"* "ame and sianqture of oerson to be tested 



Nom et sionature diLOeieaue Fed^rgl / Name ;)nri <:i«tn 



n-i-.. 



'ite: 



Nom et prenom du medecin / Name of doctor 
(en toutes lettres) 



Realisation du controle / Test completion 




Signature du Medecin : 
Signature of Doctor : 



Heure d'arrivee/Time of a/rival : 



arrivee/ lime or a/rival : Uate du prelevement/Samplmg dafi 

/..f-AQ k I .Za..^.a.f-z..2rn.c>±>.. 



Heure du prelevement/ Sampling time : 

ia.5Q \ 



Echantiltons A et B / Samples A and B 

Code Flacon (et container) n" / botde Code 



m¥f&ib 



llchantiHon d*urine insuffisant /JpsMfficient urine sample 

■ ' ' ' ' ' _^ '' ' • ' ' i m -i ■ ■ I'i m ii 



Quantity totale d'urine, wirg, ml 
Total amount of urine, Wwd, ml 

/PO Ml 



Identification/ Identification : 
Licence /Licence: IS. 
Carte d'identite/ ID: D 
Passeport/ Passport :n 
Autre /Other: & 



DensJte /Specific Gjsivity 

Lf2lL£. 



It 



Scelles intermediaires (a utilis^peficas d'echantillon insuffisant, si moins de 75 ml d'urine). 
Intermediary seal numberlslittfuse in the case of an insufficient sample, less than 75 ml of urine). 




Premier n"^ / Rrst n** 



TroisiemenV Third n° 



Constat de non-venue au controle /The athlet&f ailed to come for control 




Empdchement 
Obstacle 



Medicaments /Drugs i^S QUI NON D C^ 



/ Drugs de 



Oui 



Non 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(6ventuel!ement nom du medecin prescripteur) 



Confirmation / Confirmation 



Commentaires sur la procedure/ Comments on procedure : 






Je declare sur t'honneur que les renseignements que j'ai donnes ci-dessus sont exacts 
etque i'approuve la procedure de controle./ Ideclare of honour that the information t 
have given above is true and t approve the testing procedure. 



Signature du sportif controle : 
Signature of person tested : 



Signature du Medecin : 
Signature of Doctor : 



Signature du Delegue Federal 
Signature of Federal Delegatt 




Signature de Taccompagnateur (everiLuel) : 
Signature ofaccompanylng person {if any) : 




Exemplatre destine au Conseil de prevention et de lutte contre le dopage - 39, rue Saint-Dominique - 75700 Paris - Tel. : 01 40 62 76 76 



PROCES-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Norn et pr6nom du Sportif / Name of person to be tested : 



Adresse / Postal adress 



|\l*' Ho lironrp ' 



Nationa lite /Nationality: Date de nalssance : Sexe/Sex 

yrn^^^/u BirtbDate;.^-. MK* 

(irM}^Azl 0Aq9JM F D 



Federation - Discipline / Sport : 



ederation-uiscipline/bport: . yr 

VCJ = rM .^'.y^c^M*!'..^.. 



Npm de I'^preuve - Ville - CP / Event and place • 

TQgA Q6 f:M6l'i Aif^.j^U^/f. 



Nationalite de la Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : „ 



Organisme demandant le controle / Ornanj^atinn re(]uesting the test : 

D Minist^re charge des Sports (et^^^^^^ge 
D Direction regionaie de )a Jeunes^e etfdes Sports 
n Federation nationale 
®^Fed6ration Internationale 



27 JUIL. 2006 



Type de controle / Type of test : 
Inopine : Qui D Non [S^ 



Competition 
Internationale H< 
Nationale Q 

Regionaie D 



Hors competition 

En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Notification de controle et accuse de reception / Notification of testing and acknowledgement 



Vous etes convoqu6(e) a un controle antidopage / You are hereby summoned to appear for doping test 



Date/DaV=. / , 



Heure de remise de la notification : 

JM.k.M 



Je'confiflfne ayAylr regu et pris connaissance de cette convocation. Je sais 
que je serai en Infraction et que je serai passible de sanctions si je ne me 
pr6sent6 pas au contrdle, muni{e) d'une licence de competition avec photo 
en cours de validity. Je prends acte que je peux me faire accompagner iors 
du controle par une personne de mon choix. 

I hereby acknowledge that ) have received and examined this summons. 
I am aware that t will be violating the charter of the organization if I do 
not attend the test for which i may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



Lieud 



.leu du contro 



controle /Place of test: ^ ^. 



Norn et signature du sportif a controler : 

Print name and signature of person to be tested 



Norn fit cinnatiiro A„ noioniio PoHorgi / NnmR and sidnatuji^ of Federal Deleaate : 



Norn et prenoni uu nieui:;u[i / Name ui uuuiut . 
(en toutes lettres) 

&0MaMJ^3/ Ql^Ab 



u %.\jt iw uu ••lUUWIII 

i>ignatiri> of Qjicto^ 



Realisation du controle /Test completion 



Heure d'arriv^e/Tlme of arrival : 

j!iM25: 



Date dunreleyement/ Sampling date 

Moimfi^- 



QUDr 

m 
T/s 



Heure duprelevement/ Sampling time 



dupreievement/b 

I1m30 



Echantillons A et B / Samples A and B 

Code Flacon (et container) n*»/ bottle Code 



IWlXj 



fetant itB t a t a lo d'ur i n B, sang, ml 
TnTnlimntmrrfiirinr. blood, nii 



-^ 



./H^j. 



Identification/ Identification ; 
Licence / Licence : JS^ 
Carte d'identite/ ID: D 
Passeport/ Passport :D 
Autre /Other: D 



Densite/ Specific Gravity 



pH/pH 



Echantilion d'urine insuffisant/ Insufficient urine sample 



Scelles intermediaires (a utiliser en cas d'echantiilon insuffisant si moins de 75 ml d'urine). 
Intermediary seal numberis) (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier n"/ First n° 



Deuxieme n*/ Second n"» 



Troisieme n° / Third n" 



Constat de non-venue au controle /The athlete failed to come for control 



Signature du Medecin / Signature of Doctor : 



Refus 
Refusal 



Qui 



Non 



Empechement 
Obstacle 



Oui 



Non 



Medicaments /Drugs D QUI NON 1^ 



Commentaires sur la procedure/ Comments on procedure 



Medicaments declares avoir 6t6 pris recemment/ Drugs declared to have 

been recently used : 

(eventuellement nom du medecin prescripteur) 



Commentaires sur la procedure/ Comments on procedure 



Confirmation / Confirmation 



Je declare sur Thonneur que les renseignements que j'al donnes ci-dessus sont exacts 
etquej'approuve la procedure de controle./ 1 declare of honour that the information 1 
have given above is true and I approve the testing procedure. 


Signature du Delegue Federal 
Signature of Federal Delegate 


Signature du sportif controle : 
Signature of oerson testedl" 


Signature du Medecin : 

Signature of Doctor : ^^ 


Signature de I'accompagnateur (eventuel) : 
Signature of accompanying person (if any) : 






<^;2.^i>— 



Exemplaire destine au Conseil de prevention et de lutte centre le dopage - 39, rue Saint-Dominique - 75700 Paris - Tel. : 01 40 62 76 76 



TAB 27 




PROCES- VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Norn et prenom du Sportif / Name of person to be tested : 



Adresse / Postal adress : 



N** de licence : 



Nationalite de la Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : 



age 



Nationalite/ Nationality 



Date de naissance 

Birth Date: 



Sexe / Sex 

MJX 
F D 



Federation - Discipline / Sport : 



oeraTion-uiscipime/iiport: . 

LCCI £K.C^rJis/r£:^ 



NQnyerepreuve-Ville-CP/ Event and place: / BftB ^ -r. 

JouiL AB ££AMCB m tl. 



Organisme demandant le j-nntrfiii^ nrq^nj^^|j||r i requesting the test : 

D Ministere charge des Sports I et ^ij^^^mrele'Sooa 
D Direction r6gionale de la Jeurlesselet des Sports 
D Federation nationale 
/SL Federation Internationale 



28 



Type de controle / Type of test : 
Inopine : Qui D Non JK 



Competition 
Internationale J^. 
Nationale Q 

Regionale D 



Hors competition 
En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Notification de controle et accuse de reception / Notification of testing and acknowledgement 



Vous etes convoquele) a un controle antidopage/ You are hereby summoned to appear for doping test 



te/Date: ^ n / Heure de rerifisede la notification 



Je confirme avoir regu et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presente pas au contrdle, muni(e) d'une licence de competition avec photo 
en cours de validite. Je prends acte que je peux me faire accompagner iors 
du controle par une personne de mon cholx. 

I hereby acknowledge that I have received and examined this summons. 
I am aware that I will be violating the charter of the organization if I do 
not attend the test for which I may be sanctionned. Bring a valid Identifica- 
tion or a valid competition card with a photo. I'm Informed that I may be 
accompanied by one person of my choice during testing. 



Lieu duconttoje/ Place of test: '^ 

Id laa£:^UlA £.:^ k.KclR...J^P..0f:l€ 



Norn et signature du sportif a controier : 

Print name and signature of pej-spn to be teste/l 

N0Tp.et sianature du^&eleauft FedRral / M»nunnri .sinn; 



Norn et prenom du medecin / Name of doctor : 
(en toutes letU-es) 



Realisation du controle /Test completion 




Signature du Medecin : 
Signature of Doctor : 



Heure d'arrivee/Time of ar/lval : 



irrivee/ lime or ayival : Uate du prelevement/Samplmg date : Heure du prelevement/SamF 

Lf:6:P k I i9-.n..I-ls..D^. I : /AjjQ^M 



Heure du preleyement/ Sampling time : 



Echantillons A et B / Samples A and B 

Code Flacon (et container) n°/ bottle Code 



:9S i farT 



Quantite totate d'urine, wftg, ml 
Total amount of urine, bleo^, ml 



Identification/ Identification : 
Licence /Licence: J2C 
Carte d'identite/ ID: D 
Passeport/ Passport iD 
Autre /Other: EL. 



Densite / Specific Gravity 

Lhzs: 



pW/pH 



Echantillon d'urine insuffisant/ Insufficient urine sample 



Scelles interm6dialres (d utifiser,p*rtfas d'echantillon insuffisant si moins de 75 ml d'urine). 
Intermediary seal numberisjjtefljse in the case of an Insufficient sample, less than 75 ml of urine). 



Premier n" / First n*» 



Deuxiem 




econd n*" 



Troisieme n" / Third n" 



Constat de non-venue au controle /The athlete failed to come for control 




Medicaments declares avoir et6 pris recemment/ Drugs dec- 
been recently used : 
(eventuellement nom du medecin prescripteur) 



}c4dfe<i 



Medicaments /Drugs jSg QUI MON D ("/^ C^T^^ Commentaires sur la procedure / Comments on procedure 



to have 



Commentaires sur la procedure / Comments on procedure : 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que j'ai donnes ci-dessus sont exacts 
et que j'approuve la procedure de controle. / 1 declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du Detegue Federal 
Signature of Federal Delega 



Signature du sportif controle : 
Signature of^^tsefi tested : 



Signature du Medecin : 
Signature of Doctor : 




Signature de Taccompagnateur (eventuel) : 
Signature of accompanying person (if any) : 



Exemplaire destine au Conseil de prevention et de lutte centre le dopage - 39, rue Saint-Dominique - 75700 Paris - Tel. : 01 40 62 76 76 



PROCES-VERBAL DE C0NTR6LE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Nom et prenom du Sportif / Name of person to be tested : 



Nationalite de la Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : „ 



Adresse / Postal adress : 



N** de licence */ 



Nationalite/ Nationality : 



Date de naissance : 

RJrth Data ' / / 



Sexe/Sex: 

D 



Federation - Discipline / Sport : 



Nom der6preuve-Ville-CP/ Event and place: / B^fB y-^ 

lauA h£ EaamcR La £L... 



Organisme demandant le controle / Organization requesting the test : 

D Ministere charge des Sports . 

D Direction regionale de la JeurMt^jjj 
n Federation nationale 
l^^ederation Internationale 



Type de controle / Type of test : 
Inopine : Qui D Non l^^ 



■>* 



tion 
tre le dopa ge 



28 JUL 2006 



Competition 

Internationale ^&» 
Nationale P 

Regionale D 



Hors competition 
En club D 
Stage hors club D 
Cabinet medical G 
Suivi n 



Notification de controle et accuse de reception / Notification of testing and acknowledgement 



'' "1 ' SJ ^ -i i' ' ' "■■I'WTii - 

Vous etes c onvoque le) a un controle antidopage/Youare hereby summoned to appearfor doping test 



Date / Date : 



ite / Pate : /* 



Heure de remise de la noiffication : 



Je confirme avoir regu et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
pr^sente pas au controle, muni{e} d'une licence de competition avec photo 
en cours de validity. Je prends acte que je peux me faire accompagner tors 
du controle par une personne de mon choix. 

I hereby acknowledge that I have received and examined this summons. 
I am aware that I will be violating the charter of the organization if I do 
not attend the test for which \ may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



Lieu du controle / Place of test : 

Ia JhaSS^U/AM Mfi(/Ld 



/^ 



Nom et signature du sportif a controler : 

Print name and sinnature ofjierson to be testetj 



-TT^, 



Nom Ot sionature dll JQelRniiR FoHoral / KUmo anH cinn^ttiirR r 



Nom et prenom du medecin / Name of doctor 
(en toutes lettres) 



U H » ' " V I ^ . !.— ...■..■». — n ■■■ — -■ III ■ I I I I I I r I II ■■■.—»»» 



Signature 
Signature 



du Medecin : 
of Doctor : 



Realisation du contrdle / Test completion 



Heure d'arrivee/Time of arrival : 

/^S>.1. 



Date du prelevement/ Sampling datoc 

lSjzO.^^.A nstb. 



Heure du prelevement/ Saf^pling time : 

... ilosh 



Echantillons A et B / Samples A and B 

Code Ftacon (et container) n<>/ bottle Code 



7¥j7 S^7- 7 




Quantity totale iMne, sang, ml 
Total amount oMw, blood, ml 



./£, A4 



Identification / Identification : 
Licence /Licence: iS 
Carte d'identit^/ ID: D 
Passeport / Passport :D 
Autre / Other : ^ 



Densite / Specific 




pH/pH 



Echantillon d'urine insuffisant/ Insufficient urine sample 



Scelles intermediaires (d utiliser en cas d'^chantillon insuffisant, si moins de 75 ml d'urine). 
Intermediary seat numberls) (for use in the case of an insufficient sample, less than 75 ml of urine}. 



Premiern'»/ First n" 



Deuxieme n"*/ Second n« 



Troisiemen*/ Third n° 



Constat de non-venue au contrdle / The athlete failed to come for control 






















Signature du Medecin / Signature of Doctor : 


Refus 
Refusal 




Oui 




Non 


Empechemc 
Obstacle 


mt 


Oui 




N,pn 



Medicaments /Drugs D OUI NON / A^ CTT \ 

Medicaments declares avoir ete pris recemment/ Drugs declarea to have 



Commentaires sur la procedure / Comments on procedure 



been recently used : 

(eventuellement nom du medecin prescrioteur) 



Commentaires sur la procedure / Comments on procedure 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que j'ai donnes ci-dessus sont exacts 
et que j'approuve la procedure de controle. / 1 declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature in Delegue Federal 
Signature of Federal Delegate 



Signature du sportif controle : 
Signature of persgo^sted : 



Signature du Medecin : 
Signature of Doctor : 




Signature de raccompagnateur(eventuel(: 
Signature of accompanying person (if any) : 



!.-< 



Exempiaire destine au Conseil de prevention et de lutte centre le dopage - 39, rue Saint-Dominique - 75700 Paris - Tel. : 01 40 62 76 76 



PROCfeS-VERBAL DE C0NTR6LE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Norn at prenom du Sportif / Name of person to be tested : 



Adresse / Postal adress : 



N** de licence : 



Nationatite/ Nationality : Date de naissance : 

RirthDatR-. . ^ 



Sexe/Sex 

M 9 
F D 



Federation - Discipline / Sport : 

SJc\. -fh: CUlxSml 



Norn de I'epreuve - Ville - CP / Event and place^^^^^ 

..Xoyjj M fMuS: Jb^MAlL 



Natlonalite de fa Federation dont releve le sportif / The Federation's nationality 
of the person to be tested : 



Organisme demandant le controte / Organization requesting the test : 

D Ministere charge des Sports 

D Direction reglonate de la Jeunessej^iira^ysnsi ue pr^ventiorT 

D Federation nationale 

S^ederation internationale 



Type de controle / Type of test : 
Inopine : Oui D NonJS" 



Competition 
Internationale ^ 
Nationale G 

Regionaie Q 




Hors com 
En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Notification de controle et accuse de reception /Notification of testing and acknowledgement 



Vous etes convoque(e| a un controle antidopage/You are hereby summoned to appearfor doping test 



Date/D 




Heure de remise.de la notification : 

M M 




Lieu du contrSle / Place of test : 

IrAJToIliA/iM.. \i!Mi'6. tiMi.A£.. 



Je confiri/e avoirre^u et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presents pas au controle, muni(e) d'une licence de competition avec photo 
en cours de valjdite. Je prends acte que je peux me faire accompagner tors 
du contr6le par une personne de mon choix. 

t hereby acknowledge that I have received and examined this summons. 
I am aware that i will be violating the charter of the organization if I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



Norn et signature du sportif § controler : 

Print name and signature of person to be tested 



Nom etsionaturR riii flplpniio FoHorai / Mama anti cjnnature of 0eder^l Delegate 



Norn et prenom du medecin/ Name of doct^. 
(en toutes lettres) 

&MM3Mii^.. 0^.^/?P. 



^t|iiauii 



•u M6decin 



Signature of Doctor : 



Realisation du controle /Test completion 



Heure 



e d'arrivee/Time of 

Aim M 



arrival 




ment/ Sampling date 

%c£ 



Heure du prelevemen^/ Sampling time : 

41ffJfA. 



Echantlllons A et B / Samples A and B 

Code Flacon let container) n"/ bottle Code 



irziziMM: 



Quantitdtotolo el 'uri w o , sang, ml 
Trto l-a mount of urino , blood, ml 




Identification/ Identification : 
Licence / Licence : JSr* 
Carte d'Identite/ ID: D 
Passeport/ Passport :n 
Autre /Other: D 



Density /Specific Gravhy 



pH/pH 



Echantilton d'urine insuffisant/ insufficient urine sample 



Sce]l6s interm6dialres (a utiliser en cas d'echantillon insuffisant, si moins de 75 ml d'urine). 
Intermediary seal number(s} (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier n"*/ First n" 



Deuxieme n°/ Second n" 



Troisidmen"/ Third n" 



Constat de non-venue au controle / The athlete failed to come for control 






















Signature du Medecin / Signature of Doctor : 


Refus 
Refusal 




Oui 




Non 


Empechemc 
Obstacle 


mt 


Oui 




Non 



Medicaments /Drugs [HI OUI NON D 



Commentaires sur la procedure /Comments on procedure 



Medicaments declares avoir et^ pris recemment/ Drugs declared to have 

been recently used : 

(eventuellement nom du med***"'" ,^r«^«-:— «..-^ 



Commentaires sur la procedure/ Comments on procedure : 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que j'ai donnes ci-dessus sont exacts 
et que j'approuve la procedure de controle. / 1 declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate 



Signature du sportif controle : 
Signature of person tested : 



Signature du Medecin : 
Jlgnatgre of Doctor : 




Signature de Taccompi^nateur (eventuel) : 
Signature of accompanying person (if any} : 




Exemplaire destine au Conseil de prevention et de lutte contre le dopage - 39, rue Saint-Dominique - 75700 Paris - Tel. : 01 40 62 76 76 



^ssm 



PROCfeS-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Norn et prenom du Sportif / Name of person to be tested : 



Adresse / Postal adress : 



Nationalite de la Fediration dont releve le sportif /The Federation's nationality 
of tfie person to be tested : .„ .„ 



N** de licence : 



Nationalite/ Nationality : Date de nalssance : 

Rirth riatp • 



Sexe / Sex ; 

F D 



Organisme demandant le controle / Organization requesting the test : 

D Ministere charge des Sports 

D Direction regionale de la Jeuni 

D Federation nationale j p '"^^** r^fitrn 

S^ederation Internationale 

Type de controle / Type of test : 

Inopine: Qui D Non 



Federation - Discipline / Sport : 

UC\ r:rf^..'.~l cjsAiye>A 



Nom de I'epreuve - Ville - CP / Event and place i -^ 
T0.\JA Ktl...., .fMMfe l6,....*ll.„,(^JL^£« 



1 



Competition 
Internationale [S^ 
Nationale D 

Regionale G 



Notification de controle et accus6 de reception / Notification of testing and acknowledgement 




En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Vous etes convoque(e) a un controle antldopage/You are hereby summ oned to appear for doping test 

^ t ft i . 1 ' IIW"'!" ■ - ■ — I I ' t '<i' l ll | |.iii- | |i' I i n .i.. ■ 



Date /Date: / | ^ 

ii. MfmlZsoQ 



Heure de remise de la notification : 

AlkJS 



Je confirme avoir regu et pris connaissance de cette convocation. Je sals 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presente pas au controle, muni(e) d'une licence de competition avec photo 
en cours de validity. Je prends acte que je peux me faire accompagner tors 
du contfdle par une personne de mon choix. 

I hereby acknowledge that I have received and examined this summons. 
I am aware that 1 will be violating the charter of the organization If I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



Lieu du controle / Place of test : 

LA IQUh^uiM. \J.M^.. tfMkl 



Nom et signature du sportif a controler : 

Print name and signature of person to be testec 



Nom et signature du Delegue Federal / Name and sionature of Fedeial Deleaate : 



Nom et prenom du medecin / Name of doclf 
(en toutes lettres) 



Realisation du controle /Test completion 




Heure 



re d'arrlvee/Tijiie of arrival : 

M » eh„ 



Date du prilevement/ Sampling date : 



Heure du prelevement/ Sampling time : 



neure du preievem 

JImM 



Echantillons A et B / Samples A and B 

Code Flacon (et container) n<»/ bottle Code 



mm.. 



fechantillon d'urine insuffisant/ Insufficient urine sample 



Q u antit Q tot ftl o^'ur' ww, sang, ml 
Tota l omoum of uHiw , blood, ml 

JA /7^. 



Identification / Identification 
Licence /Licence: JSjf 
Carte d'identite/ ID: D 
Passeport/ Passport :n 
Autre /Other: D 



Densite / Specific Gravity 



pH/pH 



Scell6s intermediaires (a utiliser en cas d'echantillon insuffisant, si moins de 75 ml d'urine). 
Intermediary seal number(s) (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier nV First n** 



Deuxieme nV Second n** 



Constat de non-venue au controle /The athlete failed to come for control 



Troisieme n" / Third n° 



Signature du Medecin / Signature of Doctor : 



Refus 
Refusal 



Oui 



Non 



Empechement 
Obstacle 



Medicaments /Drugs pd OUI NON D 

Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(eventuellement nom du medecin prescripteur) 



Oui 



Non 



Commentaires sur la procedure / Comments on procedure 



Commentaires sur la procedure / Comments on procedure : 



Confirmation / Confirmation 






Je declare sur I'honneur que les renseignements que j'ai donnes ci-dessus sont exacts 
et que j'approuve la procedure de controle. / 1 declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du sportif controle : 
Signature^/ person tested : 



Signature du Delegue Federal 
Signature of Federal Delegate, 



Signature du Medecin : 
Signature of Doctor : 



Signature deiiaceewrpagnateur (eventuel) : 
Signatureiif accontanying person (if any) : 




Exemplatre destine au Conseil de prevention et de lutte centre le dopage - 39, rue Saint-Dominique - 75700 Paris - Tel. : 0V4O 62 76 76 



PROClS-VERBAL DE C0NTR6LE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Nom et prenom du Sportif / Name of person to be tested : 



Nationality de la Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : „...- „ 



Adresse / Postal adress : 



Organisme demandant le control e/ Orga nization requesting the test : 
n Ministere charge des Sports I--. 5'*^pseH de prevention""" 

nr I il II I III ri n >^i^vwit^ 



N* de linpnro 



D Direction regionale de la Jeufiess 
D Federation nationale 
S^6deration Internationale 



rtntr 

28 JUIL 2003 



Nationalite/ Nationality : Date de naissance : 

Birth Date : 



Sexe / Sex 

Mjsr 

F D 



Type de controle / Type of test : 
Inopine: Oui D Non,®' 



Federation - DiscipHne / Sport : 

slM zlEZ... cfa 



Nom de I'epreuve - Ville - CP / Event and place : . 

twa b£ 9Mni£l dg.^ ^lM.t 



Competition 
Internationale JS' 
Nationale P 

R6giona[e G 



Mors competition 
En club D 
Stage hors club D 
Cabinet medical D 
Suivi n 




^ Notification de controle et accuse de reception / Notification of testing and aclcnowledgement 



n oe coniroie 6i accuse oe recepiion / niQiincauuii ui leMtng ana acKnowieageme 

convoque(e) a un contrdle antidopage / You are hereby summoned to appear for doping test 
b: M^ I ^ / ^ Heure de remise data notification : Lieu du contrdle/ Place 



Vous §tes 



Date /Date: 






'-irs I V / ^ Heure de remise dft 



-, 1. 



Lieu du contrdle / Place of test : 

.4/? l^ooji^yjRt )/hii6 HoM^.. 



Je confirme avoir fegu 6ti)ris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presente pas au controle, muni(ej d'une licence de competition avec photo 
en cours de validite. Je prends acta que je peux me faire accompagner tors 
du controle par une personne de mon choix. 

i hereby acknowledge that I have received and examined this summons, 
t am aware that I will be violating the charter of the organization if I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



Nom et signature du sportif a controler : 

Print name and signature of person to be tested 



Ndm.et signature du Del§gue Federal / Name and sianature of federal Deleqate 



Nom et prenom du medecin / Name of doc... . 
{en toutes lettresl . 

^?M±M3M ^.^/?fli 



Z 



gnau 



Signafl^jtD<jC6r: 



Realisation du contrdle /Test completion 



Keure d'arrivee/Time of arrival : 

tM.M- ^0 



Date du ofelevyment/ Sampling date 

JimlM£ 



Heure du prelevement/ Sampling time : 

iLkMS.. 



llchantillons A et B / Samples A and B 

Code Flacon (et container) n"* / bottle Code 




Quantity totale d'urine, sang, ml 
Total amount of urine, blood, ml 

/^(?_,^. _.... 



Identification / Identification : 
Licence / Licence : ST 
Carte d1dentit6 / ID : D 
Passeport/ Passport :D 
Autre / Other : D 



Denaite / Soecific Gravity 



matte/ 600 c 

Xg3g 



pE/pH 



Echantillon d'urine insufffisant/ Insufficient urine sample 



Scelles intermediaires (a utiliser en cas d'^chantillon insuffisant, si moins de 75 ml d'urine). 
Intermediary seal numberjs) (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier no / First n" 



Deuxieme n"/ Second n" 



Troisieme n" / Third n° 



Constat de non-venue au contrdle / The athlete failed to come for control 



Signature du Medecin/ Signature of Doctor : 



Refus 

Refusal | [Oui 



Non 



Empechement 
Obstacle 



Oui 



Non 



Medicaments /Drugs [S'OUI NON P 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(eyentueHementnom du medecin prescripteur) 



Commentaires sur la procedure/ Comments on procedure 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que j'ai donnesci-dessus sont exacts 
etque j'approuve la procedure de controle. /I declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Deleaate— 



Signature du sportif controle : 
Sianatuc^ of oerson tested : 



Signature du Medecin : 
Signature of Doctor : 




Signature dG/raccompagnateur(eventuel) : 
SigiiatCire^w^ccompanying person (if any) 



Exemplaire destine au Conseit de prevention et de lutte centre le dopage - 39, rue Saint-Dominique • 75700 Paris - T^f. : dl 40 62 76 76 




PROClS-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 



Nom et prenom du Sportif / Name of person to be tested : 



Adresse/ Postal adress : 



Nationalite de la Federation dontreleve le sportif /The Federation's nationality 
of the person to be tested : 



N** rifi lironrp 



Nationalite/ Nationality : 



Date de naissance : 
Birth Date : _ 



Sexe / Sex : 

F n 



Federation - Discipline / Sport : 

\^l ~ {^^<lZ !QY.CUSrn£ 



Nom de Tepreuve - Ville - CP / Event and place : „^^^-, 

TMS. PA fMAce A£^.£1lBB£ 



Organisme demandant le controte/ Organization requesting the test : 
D Ministere charge des Sports 

D Direction regionale de la JeJnfiss99f^i^tip''^vention 
U Federation nationale ' ^ ^- 

CSJT^deration Internationale 



Type de controle / Type of test ; 
Inopine: Oui D Nor 



lajiiuaoa 



ai 



Competition 
Internationale J8^ 
Nationale D 

Regionale D 



I 




Hors competition 
En club a 
Stage hors club D 
Cabinet medical D 
Sulvl D 



Notification de controle et accuse de reception / Notification of testing and aclcnowledgement 



Vous etes convoque(e) a un controle antidopage/ You are hereby summoned to appear for doping test 



Date/DaU. 




Heure de remise de la notification : 

Jm^a............ 



Je confii4ne av(fir re^u et pris connaissance de cette convocation. Je sals 
qua je serai en infraction et que je serai passible de sanctions si je ne me 
pr^sente pas au controle, munife) d'une licence de competition avec photo 
en cours de validity. Je prends acte que je peux me faire accompagner lors 
du contrdte par une personne de men choix. 

I hereby acknowledge that I have received and examined this summons. 
I am aware that I will be violating the charter of the organization if t do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be. 
accompanied by one person of my choice during testing. 



Lieu du controle / Place of test : 

u TQ.^.is>yjM unjM UpMu. 



Nom et signature du sportif a controler : 

Print name and signature of person to be tested 



Nom et signature du Delegue Federal / Name and signature of Federal DRlfiafite 



Nom et prenom du medecin / Name of docto 
(en toutes lettres) 

Mmv Cmm.^j>.. 






Sign^re duM^decin : 
Signature onSoc 




Realisation du controle /Test completion 

Date du /r^l^vifment/Sa 



Heure d'arrivee/Tlme of arrival : 

A!tii3a 



mpiing date : 



Heure du prelevement/Sampling time : 

i.!^A5(3. 



Echantillons A et B / Samples A and B 

Code Flacon {et container) n"/ bottle Code 



'^I3M... 



Quantite totate d'urine, sang, ml 
Total amount of urine, blood, ml 

IZ^ ^ 



Identification/ Identification : 
Licence /Licence: J&* 
Carte d'identit6/ ID: D 
Passeport/ Passport iD 
Autre /Other: D 



Echantillon d'urine insuffisant/ Insufficient urine sample 



te / Specific Gravity pH/ pH 

A.,a3a. ':''i 1 5:.i 



Scenes interm^diaires {h utiiiser en cas d'echantillon insuffisant, si moins de 75 ml d'urine). 
Intermediary seal number{s| (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier n"/ First n" 



Deuxieme n"/ Second n° 



Trolsi^me n" / Third n° 



Constat de non-venue au controle / The athlete failed to come for control 



Signature du Medecin/ Signature of Doctor : 



Refus 
Refusal 



Oui 



Non 



Empechement 
Obstacle 



Oui 



Non 



Medicaments /Drugs Jh? OUI NON G 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(§ventuellement nor^ ''" ^^'^'^^''^^^ «r«*.„.;«+„.,r» 



Commentaires sur la procedure/ Comments on procedure : 



Confirmation / Confirmation 



Je declare sur Thonneur que les renseignements que j'ai donnes ci-dessus sont exacts 
etque j'approuve la procedure de controle. /I declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate - 



Signature du sportif controle : 
Signature of person tested : 



Signature du Medecin : 
Signature of 




Signature de I'accompagnaibui (eventuel) : 
Signature of accompaoying person (if any) : 



Exemplatre destine au Conseil de prevention et de futte confre le dopage - 39, rue SaiRt-Domintque - 75700 Paris - TeL : (K 40 62 76 76 




PROC^S-VERBAL DE CONTROLE ANTiDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL ! 




AdrfiSK** f Pr»p+ol nArrsftK. 



N" de jipence : 



Nationalite de la Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : „ 



Organisme demandant !e controle / Organization requesting the test : 

D Ministere charge des Sports 

n Direction regionale de la Jeujiesso^i^s^nnd^^rdventron 



D Federation nationale 
fi!9>Feder3tion internationale 



Nationalite/ Nationality : Date de nafssance :^ 

Birth Data.: 



Sexe/Sex: 

M a 
F D 



3deration - Discipline/ Soprt :^ 

i^ci E^ Ccfc/n /TF 



Nonijdel'epreuve-Ville-pP/ Event and place: ./ PSTp 

iGUA hE. fAAMCE /A . JET 



Type de contrdle / Type of test : 
Inopine : Qui D Nont^ 



Competition 
Internationale jSi 
Nationale D 

Regionale D 



et de lutte paritre le dopa ge 



28 JUL 2006 



Notification de controle et accuse de reception / Notification of testing and acknowledgement 



Hoii! cfl f npetnic m 



En club n 
Stage hors club D 
Cabinet medical D 
Suivi D 



Vous etes convoque(B) h un controle ant idopage / You are hereby summoned to appear for doping test 



Date /Date: 



te/Date: ^^ ^ /* 



Heure de remise de la notifij^ati'on : 



n » < ' I I f t yt • 



Je ccnfirme avoir regu et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
prdsente pas au controle, munife) d'une licence de competition avec photo 
en cours de validite. Je prends acte que je peux me faire accompagner tors 
du controle par one personne de mon choix. 

I hereby acknowledge that I have received and examined this summons. 
I am aware that I will be violating the charter of the organization if I do 
not attend the test for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



Lieu du con trol e / Place of test : ^ 

Za /mu,SJm/AB. (^MAE /^^MF _ 



Norn et signature du sportif d contrdler : 

Print namfi and Qinnatiiri4 of nnrson to be test^_ ^ 



Nom etsionatiirn Hitfi^ipniip Federal / Najgse andjsignati 



Nom et prenom du medecin / Name of doctor : 
fentouteslettres) 



Realisation du controle /Test completion 




Signature du Medecin : 
Signature of Doctor: 



Heure d'arriv6e/Time of ar/ival : Date du prelevement/ Sampling date: 

:llz}^o h. \J.l-n..h:...ZQn£> 



Heure du prelevement/ SampWig time : 



ipW»( 



Echantillons A et B / Samples A and B 

Code Flacon (et container) n<*/ bottle Code 



SSf3^S~S 



Quantity totale d'urine, sang, ml 
Total amount of urine, blood, ml 

/So CO 



Identification/ Identification : 
Licence /Licence: ^ 
Carte d'identitd/ ID: D 
Passeport/ Passport :D 
Autre /Other: Oh 



Echantillon d'urine insuffisant/ lnsufn{;ient urine sample 



Densit6iS|3ecifi 
/f 



s 



ravity 



bM/pJ 



Q.. 



Scelles interm^diaires (d utiliser en 
Intermediary seal number(s} (for usei 



nt/msuTrigjei 

nc^stfechantilk 
irfthecaseofanir 



chantitlon insuffisant si moins da 75 ml d'urine). 
insufficient sample, less than 75 ml of urine). 




Premier n" / First n** Owflrieme n'' / Second n" 



Constat de non-venue au controle /The^thlete failed to come for control 



Troisieme n<»/ Third n" 



Signature du Medecin / Signaturp'tfrCoctor : 




-e- 



„^u^ 



Medicaments / Drugs ogL QUI NON D 



{AUl 



-Jl 



Refus 
Refusal 




mpechement 
Obstacle 



Oui 



Non 



Medicaments declares avoir ete pris recemment / Drugs declared to h>^e 

been recently used : 

(6ventuellement norp du medecin prescripteur) 



Commentaires sur la procedure / Comments on procedure 

Commentaires sur la procedure / Comments on procedure : 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que j'ar donnes ci-dessus sent exacts 
et que j'approuve la procedure de controle. / 1 declare of honour that the information I 
have given above is true and 1 approve the testing procedure. 



Signature du sporti/controle : 



Signature of pers' 



lO-fo 



H.^ 



Signature du Deiegu^ Federal 
Signature of Federal Delegate (^ 



Signature du Medecin : 
Signature of Doctor : 




Signature de I'accompagnateur (eventuel) : 
Signature of accompanying person (if any) : 



Exemplaire destine au Consetl de prevention et de lutte contra te dopage - 39, rue Saint-Dominique - 75700 Paris - Tel. : 01 40 62 76 76 



TAB 28 




USA CYCLING 



State of Colorado 
County of El Paso 

I certify that this is a trae and correct copy of Floyd Landis's Applicant Declaration on 
file with USA Cycling. 



Dated: April 12, 2007 



Nbtary ^ 



I \ 



My commission expires 



ires: ihlfi/)] 



1 Olympic Piaza, Colorado Springs, CO 80909-5775., Phone: 719.866.4581, Fax: 719.866.4628, www.usacycling.org 

USADA 1250 



APPLICANT DECLARATION 



Name: Hoyd A. Landis 

Annual License*: 20272 

RACING AGE (as of December 31, 2006): 31 

Address: 23356 BISHOP RD 

City: MURRIETA ST: CA ZIP: 92562 

Phone: (909)461-8462 

Additional repregsentotjons for Inter national and TIvSPRO Licenses 

I am not aware of any reason why the requested license should not be issued. I have not requested a license 
from the UCI or from any other National Federation for the calendar year, I am solely responsible for the 
information contained in this application to the UCI, its Continental Federations, and its National Federations. I 
agree that the sole jurisdiction for resolving disputes that may arise shall be in the courts of the doncddle of the 
UCI. By participating in a race where a drug test is conducted, in accordance with UCI, World Anti-doping 
Association (WADA) or U.S. Anti-Doping Agency (USADA) drug test regulations, I agree to submit to such 
testing. I further agree that when competing outside the United States or in international races the results of the 
analysis may be released to the public and communicated to my trade team, coach, or doctor in accordance with 
UCI and WADA regulations. I agree to allow my doctor and/or the doctor of my team, upon the request of the 
UCI or WADA, to release to UCI and WADA officials a list of medications or treatments administered to me 
before any spedfic competition. I agree to submit any protests or disputes regarding drug testing when 
competing outside the United States or in intemational races to the Court of Arbitration for Sports (CAS), 
whose decision I shall accept as final. I agree that aU urine samples in such cases taken shall become the 
property of the UCI and WADA, and that UCI and WADA may have them analyzed for any purpose, 
including, without limitation, general research and information on health protection. I accept these conditions 
regarding testing and agree to undergo aU tests rrairired of me. 

Signature of Appli€ant./Ul^ ^:1 _ 

Da te 1 -M.- ' \ y h 

CONSENT AND AGREEMENT OF PARENT OR GUARDIAN 

I am the parent or guardian of Hoyd A. Landis (Child). I give permission for my Child to enter any event 
permitted or sanctioned by USA Cycling, another event national federations, or Intemational Cycli ng Union 
(UQ) during the period of the license ^plied for. T HAVE REAP AND I UNDERSTAND THE ABOVE 
CONTRACT. In consideration of allowing my Child to participate, I consent to the contract and agree that 
ITS TERMS SH ATX LIKEWISE BIND ME. MY CHH^ v heirs, legal representatives, and assignees. J 
HEREBY RELEA^JE AND SH ALL DEFEND. INDEMNIFY AND HOLD HARMLESS THE 
RELEASEES FROM EVERY CI^AIM AN D ANY LIABILITY that I or my Child may allege against the 
Releasees (including reasonable legal fees and costs) as a dkect or indirect result of injury or death to me or my 
Child because of my Child's participation in a USA Cycling event, WHETHER CAUSED BY THE 
NEGLIGENCE OF THE RELEASEES or others. T PROMISE NOT TO SUE RELEAS EES on my behalf 
or on behalf of my Child regarding any claim arising from my Child's participation in a USA Cycling event 

Signature of Parent or Guardian__ , 

Date 



The above signed agreement should be returned to: 

USA Cycling, Inc. 

ATTN Membership Department 

1 Olympic Plaza j AN 2 201 

Colorado Springs, CO 80909. 

Please note a minor's on-line application cannot be fully processed and the license cannot be issued until 
this signed agreement is received. 



USADA 1251 







'S''^^|^^.lJ^?;':|:jj^!^;«I:^^'^'^:-K^'^..".p;.;^^ 






Frorm Buffettj 
To! *W)!f6fii 

aibjecl:: RE! L - 




Hi Will, 

We ore get 
Hcsve o hicci 

Wornicst H 
Linda Buff 
U5CF/N0 
C4.NV,CO 
1 Olympic 
Ci>lorado 5 
(719) 666 
(719) 666 



Froin:W)llG9q| 
Sent: Wedres 
To: BuffetU, Lii| 
■ Cc: "Suh, Mauq 
Subject: Land 



''^By.!^^^y^j^^T)^.^^^^^!^y^^^i 



, — 



h>?/20DS 11:15:09 AM i«(^disr<fisWeir»ii 



9/17^19:10;^^ 



1/lE>™[12j3lneFW i 



1/15/2004 2:18;55PM ipc«tte I Apo 



. . '^' Unaccwiiied Bad Oieck 



$80.00^ lUcenw PwclwM ^ 

$3ttM .LiwsijePw ^ ,v™.^ 

J^^jTO ijrtwn^br^ 

SfiafflJI-jcensftF^^ ^ 

il9iro;To|iJCi^ _ 

160.00 Jj.f}|W}*t»*»!.LiD«;«e£^^ 

;*!^^0?..i).!?l?*!!(?*'53^i*^^ ^..,....,.„..,„,..„ 

l!^5^.,.i9.*^r!!^..P!.iJ?.j*!9,i;??l?!fJ?^ ^^.., 

$:]',5;P?4?.^i!s*.^.!Ji..!i!!!5.^ ...v^ 

^...J ^ _,^.„,.,,.....,™ .._, ^ 

.:?l4.^_i?.?!ri!!!y5.^.y?..?L9..^^ 

-^?.^^,..l!?*?**y?..9!l.M?..^5 !rP5n!?. ^^^^^ 



iOlSOTB^ 

Ioisotb" 
Toisotb" 

J01507F 

HE 

Baiai'm' 



jac5i_ 
Izajoin" 

liiietKi"' 

1220011 

paooii" 
SST 

'1400259 
l40^"' 

uoog 

1400319 



jim.. 



1102 



f4002S4 
\rt3YA15l7l'378""-1CG05l"' 



$iiS^od f fijidi C(«ft Cdfd Payment 

p-3:: — ..,^';^:' /j Oick br> A Oveck or Detft Catd paynwrt if; il'« bhen ffttmned,.. 



CSck on a Dortatidn to Refund ^.. 



I 
\ 

L 



IJ.y„4ft~..,.^,..,,,...^^. y«W» H KftTO%y^^ 
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Respondent's Exhibit 49 alleged documentation errors concerning IRMS are reproduced 
below in boldface. 

US AD A 0120, 1 alleged error, Custody, "No record of overnight storage." 

There is no such error. Custody of overnight storage is documented correctly on that very page, 
US ADA 0120. In the column labeled "Operation" (Operation), the fifth row labeled "Troisieme 
extraction" (Third extraction) shows: 

Date (Date): 12101106 

Heure de debut (start time): 19 h 40 

Identification du materiel utilise (Identification of material used): Rapid Trace: RTORD 

Date (Date): 23/07/06 

Recupere a (retrieved at): 9 h 05 

Paraphe (initials or signature): [signature of analyst Cynthia Mongongu] 

In other words, the sample was on the Rapid Trace robot for automated extraction, from 19 h 40 
on 22/07/06 to 9 h 05 on 23/07/06. It is a common and widely accepted laboratory practice to 
sign samples over to laboratory items such as a robot, hood, or analytical instrument such as a 
GC-MS. 

USADA 0149, alleged Sample ID problem, "According to the record, sample f2b was used 
in Fraction F2. I see no explanation why this was done. There is no record of this 
subtraction in the chain of custody. 

There is no problem here. That the datafile with a name ending with £2b was used for (not "in") 
fraction F2 is correct. The reason for this is simple: when the sample's Fraction F2 was mjected 
into the GC-MS, the data revealed overload (in other words, the amount of material exceeded the 
capacity of the system, which departs from optimal conditions, because it is detrimental to good 
compound separation), therefore the sample's Fraction F2 was diluted and reinjected. The 
resulting datafile, with a name ending in f2b, gave better data, therefore these are the data that 
were used. 

The chain of custody on p USADA 0121-0122 is correct. The statement, "There is no record of 
this subtraction in the chain of custody." is irrelevant since there was no "subtraction." 

USADA 0257, 2 alleged errors, Custody, "The chain of custody records that the 'B' sample 
IRMS was performed on August 3, 2006. There is no record of an analysis performed on 
August 3, 2006. There is no chain of custody documenting the work performed on August 

4, 2006." 

- The statement, "There is no record of an [IRMS] analysis performed on August 3, 2006." is 
correct. The B sample IRMS analysis was conducted on August 4, 2006. 

- The statement, "The chain of custody records that the 'B' sample IRMS was performed on 
August 3, 2006." is incorrect because page USADA 0257 is not a chain of custody document, 
instead it is a chain of custody summary prepared only to assist the reader. The date for the 
IRMS analysis on page USADA 0257 should have been August 4, 2006. 
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- The statement, "There is no chain of custody documenting the work performed on August 4, 
2006." is incorrect. The chain of custody is documented correctly on page USADA 0302, top 
table, second row: ISOPRIME 1 It is a common and widely accepted laboratory practice to sign 
samples over to laboratory items such as an analytical instrument (e.g., IRMS), robot, or hood. 

USADA 0300, 1 alleged error, Custody, "No record of overnight storage," 

There is no such error. Custody of overnight storage is documented correctly on that very page, 
USADA 0300. In the column labeled ''Operation " (Operation), the third row labeled 
"Acetylation'' (Third extraction) shows: 

Date (Date): 03/08/06 

Heure de debut (start time): 18 h 05 

Identification du materiel utilise (Identification of material used): 
DLU* Anhydride acetique 9.1 LOB 
DLU* Pyridine 10/2006 

Date (Date): 04/08/06 

Recupere a (retrieved at): 9 h 14 

Paraphe (initials or signature): [identification code 26 and initials of analyst Claire Frelat] 

In other words, the sample was on undergoing acetylation in a fume hood, from 18 h 05 on 
03/08/06 to 9 h 14 on 04/08/06. It is a common and widely accepted laboratory practice to sign 
samples over to laboratory items such as a hood, robot, or analytical instrument. 

In addition, before leaving the lab room at the end of the day on August 3, 2006, the analyst 
lowered the hood glass door and used lab tape to tape across the opening to wam other lab staff 
not to open it. The analyst also taped a waming note outside the lab room door. These are all 
common and widely accepted practices in a lab with restricted access. 

USADA 0309, 1 alleged error, Custody, "No record of this work, and following pages in 
this section, in chain of custody." 

There is no such error and this statement is incorrect. First of all, chain of custody is 
documented only for the sample, not for Mix Acetate, which is what page USADA 0309 shows. 
Second, the following pages in this section, USADA 0309-0322 show data from the pre-IRMS 
compound identification by GC-MS analysis on MSD22 (MDS22 as seen on page USADA 
0313, line 1 and 3). The chain of custody is documented correctly on page USADA 0301, top 
table, second row, "MSD22." It is a common and widely accepted laboratory practice to sign 
samples over to laboratory items such as an analytical instrument (e.g., GC-MS), robot, or hood. 

USADA 0323, 1 alleged error, Sample ID, "According to the record, sample f3 was used in 
Fraction F2. There was a similar problem in the 'A' sample, USADA 149. The 
corresponding trace graphs are too small to be legible. Analyzing the wrong aliquot 
fraction cannot be ruled out. 
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There is no such error. On summary pages US ADA 0323-0324, in one of three places where 
the sample Fraction 2 datafile name 17807474f2 should appear, 17807474f3 appears instead (top 
table on page USADA 0323). However, every bit of the data attributed to file 17807474f2 as it 
was recopied onto the summary pages did come from the raw data from file 17807474f2 seen on 
page USADA 0317: note that the first line on that page is Data File Name 17807474f2. 

The statement that "Analyzing the vwong aliquot fraction cannot be ruled out" is incorrect. If 
Fraction F3 had been injected into the GC-MS instead of Fraction F2, the data would not show 
the presence of andro and etio because they are found only in Fraction F2. 

Fractions in which andro and etio are present, therefore the corresponding graphs have two big 
peaks dwarfing the noise: Blank Urine F2 (page USADA 0316), sample F2 (page USADA 

0318). 

Fractions in which andro and etio are absent, therefore the corresponding graphs have no big 
peaks, only noise: Blank urine Fl (page USADA 0312), sample Fl (USADA 0314), Blank Urine 
F3 (page USADA 0320), sample F3 (page USADA 0322). 

The statement, there was a similar problem in the 'A' sample, is incorrect. There was no 
problem with the A sample. 

USADA 0352, 2 alleged errors, Calculation, "The report erroneously reports androsterone 
as (positive) 3.51 rather than (the negative) -3.51." and "The conclusion states that two 
metabolites were abnormal. Androsterone is wrongly reported as abnormal, its value is 
not beyond the WADA's minimum positivity criteria (3.00%o) plus error range (0.8%o). 
This is clearly explained in Spirito.^ 

^ Spirito, E. et al. The role of measurement uncertainty in doping analysis. Int. J. Risk 
Assessment and Management. 5 (2/3/4), 374-386, (2005). 

Respondent's uncertainty argument is addressed starting at paragraph 90 of USADA' s brief 
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The lab made many errors in its analysis. 

One of the easiest examples of lab error to see involves sample identification 

or labeling. 



This is the page summarizing the testosterone and epitestosterone results 
from the A sample. 

The sample number has two parts: The lab identification number and the 
athlete's identification number. 

The lab identification number is wrong. 

The lab identification number is 178/ 07 -not 478/07. 

The athlete's identification number is wrong. 994474 is not Floyd's number. 

Floyd's number is the number in the barcode label taken from his attestation 
page. It is 995474. 
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1 Introduction 

According to the WADA-list of prohibited substances, the use of testosterone is prohibited in 
sports. In 2000 a new testosterone preparation, a testosterone gel (T-gel), was approved by 
the Food and Drug Administration of the USA for the testosterone replacement therapy in 
men for conditions associated with low testosterone. Since 2003 T-gel is also admitted to the 
European market. Several investigations have shown, that the application of T-gel leads to 
performance enhancing physiological effects like significant increase of the lean body mass, 
muscle strength and haemoglobin concentration (1). 

Results of a pilot study with hypogonadal men have shown that it is difficult to detect the 
misuse of T-gel with the actual available methods of doping control (2). 

The aim of the study is to develop a method to prove the misuse of testosterone gel i.e the 
search for a parameter or several parameters with the strongest discriminating power. These 
parameters may be steroid profile parameters, pituitary gland hormones, carbon isotope 
ratios and hydrogen isotope ratios of steroids or combinations of these parameters. 



2 Methods 

In the first part of the project excretion studies with testosterone gel were performed with 18 
healthy male volunteers (P1 - P18) between 20 and 30 years. The 18 volunteers were also 
participants in the WADA approved research project "Endocrine study on the effects of 
testosterone gel application in male athletes" directed by Prof. Petra Platen. The treatment 
with testosterone gel was approved by the Local Ethical Committee and the German Federal 
Institution of Drug Control and Drug Research (BfARM). 



Application of testosterone gel 

Group 1 (9 healthy male volunteers: P2, P3, P4, P5, P6, P10, P12, PI 6, PI 7): For six weeks 
daily transdermal application of 2 x 5 g Testogel® (Jenapharm, Jena Germany) 
corresponding to 100 mg testosterone. Application in the morning after the shower according 
to the recommendation. 

Group 2 (9 healthy male volunteers: PI, P7, P8, P9, P11, P13, P14, PI 5, P18): For six 
weeks intermittent application of testosterone gel. One week daily transdermal application of 
2 X 5 g Testogel® (Jenapharm, Jena Germany) corresponding to 100 mg testosterone. One 
week without testosterone gel etc. Application in the morning after the shower according to 
the recommendation. 



Collection of urine samples (total number: 1300) 

Urine samples were collected 

> before the application of testosterone gel: each urine sample for five days 

> during the application of testosterone gel: on the 6^^ day of each week collection of all 
urine samples 

> after the application of testosterone gel: on the 6^^ and 15^^ day after the cessation of the 
application collection of all urine samples 



Collection of blood samples 

Blood samples were collected (one sample of 3 ml in the morning each) 

> before the application of testosterone gel 

> during the application of testosterone gel: on the 6*^ day of each week 

> after the application of testosterone get: on the 6**" and 1 5*^ day after the cessation of the 
application 

Analyses of the urine samples 

All 1300 samples were analysed with GC/MS for endogenous steroid-glucuronides according 
to the previously described methods (3, 4), Concentrations and ratios were calculated for the 
following endogenous steroids: androsterone (And), etiocholanolone (Etio), testosterone (T), 
epitestosterone (E), 5a-androstane-3a,17fi-diol (Adiol) and 5(i-androstane-3a,17[i-diol 
(Bdiol). Additionally specific gravity and pH were measured. 

Selected urine samples of 2 volunteers were analysed also with GC/C/IRMS. As target 
compounds were chosen the glucuronides of androsterone, etiocholanolone, testosterone 
and 5a-androstane-3a,17(i-diol and 5[i-androstane-3a,17(i-diol. For androsterone and 
etiocholanolone the GC/C/IRMS analyses were performed according to the standard 
operating procedures of the Cologne laboratory (5, 6). For the analyses of testosterone and 
5a-androstane-3a,17(i-diot and 5fi-androstane-3a,17fi-diol new purification methods have 
been developed. The purification method for testosterone is presented in annex 1. 



Analyses of blood samples 

The blood samples were analysed with standardized commercial electro chemiluminescence 
immunoassays (Roche Diagnostics) for total testosterone, free testosterone and LH, 



3 Results and Discussion 

3.1 Blood samples 

The results of the analyses of the blood samples are presented in the Figures 1-8. 
After continuous application of T-gel the serum testosterone levels exceeded the upper limit 
of the normal range in 4 volunteers (P4, P6, P10, P12; see Fig.1). For the volunteers P2, P3 
and P5 increases of the serum testosterone concentrations, but not above the limit of the 
normal range, could be observed. The volunteers P16 and P17 showed no change of the 
serum testosterone levels (Fig. 2). During the intermittent application 5 volunteers reached 
serum testosterone values above the normal range (Fig. 3), 3 volunteers showed an Increase 
within the normal range and one volunteer showed no change (Fig. 4). 
The serum LH-concentrations decreased in 5 volunteers after continuous application of T-gel 
below the lower limit of the normal range (Fig. 5), 2 volunteers showed a suppression within 
the normal range and 2 volunteers showed no change (Fig. 6). After intermittent application 
of T-gel the LH concentrations decreased during application in 6 volunteers (P7, P8, P1 1 , 
P13, P14, P15). In 3 volunteers no clear decrease could be observed (P1, P9, P18) (see Fig. 
7 and 8). 

These results show that testosterone has penetrated through the skin into the circulation and 
has caused physiological effects. There is no clear explanation, why 3 volunteers showed no 
change of the serum testosterone concentrations. 



Fig. 1 Total serum testosterone concentrations [nmol/l] of 4 volunteers before, during and 
after a 6 week continuous application of testosterone gel (red bars: values during 
application). Norma! range: 12-40 nmo!/l 




Fig. 2: Total serum testosterone concentrations [nmol/l] of 5 volunteers before, during and 
after a 6 week continuous application of testosterone gel (red bars: values during 
application). Normal range: 12-40 nmol/l 
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Fig. 3: Total serum testosterone concentrations [nmol/l] of 5 volunteers before, during and 
after a 6 week intermittent application of testosterone gel (red bars: values during 
application). Normal range: 12-40 nmol/l 




Fig. 4: Total serum testosterone concentrations [nmol/l] of 4 volunteers before, during and 
after a 6 week intermittent application of testosterone gel (red bars: values during 
application). Normal range: 12-40 nmol/l 
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Fig. 5: Serum LH concentrations [lU/l] of 5 volunteers before, during and after a 6 week 
continuous application of testosterone gel (red bars: values during application). 
Normal range: 1.7-8.6 lU/l 




Fig. 6: Serum LH concentrations [lU/l] of 4 volunteers before, during and after a 6 week 
continuous application of testosterone gel (red bars: values during application). 
Normal range: 1 7-8.6 lU/l 
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Fig, 7: Serum LH concentrations [lU/t] of 4 volunteers before, during and after a 6 week 
intermittent application of testosterone gel (red bars: values during application). 
Normal range: 1.7-8.6 lU/l 




Fig. 8: Serum LH concentrations [lU/l] of 5 volunteers before, during and after a 6 week 
intermittent application of testosterone gel (red bars: values during application). 
Normal range: 1.7-8.6 lU/l 
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3.2 Steroid profile parameters 

In annex 2, boxplots of selected steroid profile parameters and scatter diagrams of the T/E 
ratios of the 18 volunteers are presented, 

3,2.1 Discriminating parameters 

The most obvious changes of the steroid profile after application of testosterone gel were the 
changes of the ratios Adiol/E, And/E and T/E. These changes were based on the decrease of 
the E concentrations and the increase of the T, And and Adiol concentrations. This is shown 
as an example for volunteer P2 in Figure 9. These results in young healthy volunteers 
confirm the observations obtained from middle-aged hypogonadal men (2). The results also 
indicate that after transdermal application the conversion of testosterone to Adiol is much 
stronger than the conversion to Bdiol. This is shown in Figure 10. After a daily administration 
of T-Gel for one week the ratio Adiol/Bdiol of volunteer P10 increased for about 1 50-200%. In 
another study with another volunteer the daily oral administration of testosterone (1 capsule 
Andriol/day = 25 mg testosterone) for one week led to an increase of the ratio Adiol/Bdiol of 
only 30-40% (7). The conversion of testosterone to 5-alpha-steroids after transdermal 
application is probably due to a high 5-alpha-reductase activity of the skin 



Fig. 9: Changes of steroid profile parameters before during and after administration of T- 
Gel (volunteer P2) 
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Fig. 10: Adiol/Bdiol ratios during a day after one week of oral (1 tablet Andriol/day = 25 mg 
testosterone) and transdermal administration of testosterone 
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3. 2. 2 The discriminating power of individual reference ranges 

To compare the discriminating power of the limits of individual reference ranges versus limits 
of population based reference ranges, the T/E ratio was chosen as parameter. The individual 
reference range for a volunteer was calculated from the T/E values obtained before the 
administration of T-Gel. The limits of the individual reference range were defined as mean of 
the pretest values (about 20-40 values) ± 3 x standard deviation. This is shown in figure 1 1 
for volunteer P6. As limit of the population based reference range was chosen the WADA cut 
off limit T/E = 4. 

As presented in Figure 12 and 13 nearly alt samples of volunteers P3 and P4 reach T/E 
ratios both above the cut off limit of 4 and far above the upper limit of the individual reference 
ranges. This was not the case for volunteer P5. During the T-Gel application more than 50 % 
of the T/E ratios didn^ exceed the cut off limit of 4, but nearly alt T/E ratios exceeded the 
upper limit of the individual reference range of 1 .86 (Fig. 14). Also individual reference 
ranges of other ratios, especially the ratios Adiol/E and And/E, show a strong discriminating 
power (Fig. 1 5). In Figure 1 6 are presented data of volunteer P1 1 , who performed an 
intermittent application of T-Gel. The mean of his pretest T/E ratios was 0.44. During the T- 
Gel application all T/E-values were far below the cut-off limit of 4, but all values were above 
the upper limit of the individual reference range of 0.79. These results show that it is 
necessary to implement individual reference ranges for the detection of the misuse of T-Gel 
and that the cut off limit of 4 is not sufficient for this purpose. In Figure 16 the other steroid 
profile parameters of volunteer P1 1 are shown. Once again the discriminating power of the 
ratios Adiol/E and And/E is obvious. 
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Fig. 1 1 : Calculation of the limits of the individual reference range for the T/E ratio for 
volunteer P6 from the pretest values 




Fig. 1 2: T/E ratios of volunteer P3 before and during the application of T~Gel, 
red line: T/E=4; black line: upper limit of individual reference range 
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Fig. 1 3: T/E ratios of volunteer P4 before and during tlie application of T-Gei 
red line: T/E=4; black line: upper linnit of individual reference range 
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Fig. 14: T/E ratios of volunteer P5 before and during the application of T-Gel 
red line: T/E=4; black line: upper limit of individual reference range 
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Fig. 15: Changes of steroid profile parameters before during and after administration of T- 
Gel (volunteer P5) 
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Fig. 16: T/E ratios of volunteer P1 before and during an intermittent application of T-Gel 
black tine: upper limit of individual reference range 
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Fig. 1 7: Changes of steroid profile parameters before during and after administration of T- 
Gel (volunteer P11) 
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3,2,3 Risk of misinterpretation of data after application of T-gei 



{ 



The application of T-gel led to constantly increased serum T levels (see Fig. 1-4) and to 
constantly increased urinary T/E ratios (see Fig, 12, 13, 14, 16 and scatter diagrams in the 
annex 2) during the application. These results are in accordance with published data from 
investigations W\{h hypogonadal men (1, 2). This relative "stability" of the T/E ratios after T- 
gel application is totally different to the strong variations observed after oral or intramuscular 
application of testosterone (2). The constantly increased T/E ratios after T-gel application 
may lead to misinterpretations of longitudinal studies i.e. to false negative results. This is 
shown for volunteer P4. 

In Table 1 steroidprofile parameters of volunteer P4 from different days during the 
testosterone gel application are presented. After 2 weeks of daily T-gel application this 
volunteer showed on 14*^ of November 2006 a T/E ratio 8.8. Presuming that this volunteer is 
an athlete, further data of this subject have to be collected to decide whether this T/E ratio is 
a natural increased ratio or caused by an application of exogenous steroids (8). The urine 
samples collected on the 15*^ and 29*^ of November and on the 5*^ of December 2006 
corresponding to 2, 4 and 5 weeks respectively of daily application of T-gel showed T/E 
ratios of 7.1 , 6.4 and 7.5 respectively. According to the WADA technical document 
TD2004EAAS (8) from these data the mean value and the upper limit of the individual 
reference range, defined as mean + 30% for males, should be calculated. Based on these 
data the "suspicious" T/E ratio of 8.8 lies within the accepted normal variation of the T/E ratio 
(Tab, 1) and also the other steroid profile parameters are within the population based 
reference ranges of male athletes (9) and vary in a normal range. The interpretation of these 
data of volunteer P4 would be: "Naturally increased T/E ratio based on a low E excretion". 
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Code sample s.g. 
coll. 


And Etio 


E 


T 


Adiol 


Bdiol 


T/E 


Adio!/ 
Bdiol 


And/ 
Etio 


And/ 
T 


And/ 
E 


P04/10 14.11.06 1.024 


;ng/ml] [ng/ml] [ng/ml] [ng/ml] [ng/ml] [ng/nni; 
3891 2126 10 84 146 195 


8.8 


0.75 


1.83 


46 


393 


P04/14 15.11.06 1.028 


3248 2207 


9 


60 


137 


199 


7.1 


0.69 


1.47 


54 


369 


P04/27 29.11.06 1.025 


3441 2546 


7 


52 


139 


242 


6.4 


0.58 


1.30 


66 


461 


P04/30 05.12.06 1.023 


3304 1999 


7 


55 


124 


198 


7.5 


0.62 


1.59 


60 


476 










mean 




7.0 


0.6 


1.5 


60.1 


435.1 










sd 




0.6 


0.1 


0.1 


5.7 


58.1 










cv [%] 




8.2 


9.2 


10.0 


9.5 


13.4 










mean + 


30% 


9.1 











Tab. 1 . Steroid profile parameters of volunteer P4 on different days during the T-gel 

application. Tlie data can lead to the misinterpretation:" Naturally elevated T/E ratio 
based on a low E excretion" 



To prevent such misinterpretation, i.e. false negative results, GC/C/IRMS analyses have to 
be performed. 



3.3 GC/C/IRMS results 

The delta value of testosterone in the T-gel is -27.0 ± 0.07 {n=5) (2). 
At the moment only urine samples of 2 volunteers (P10 and P9) have been analysed with 
GC/C/IRMS. As target compounds were choosen And, Etio and T for volunteer P10 and 
additionally Adiol and Bdiol for volunteer P9. As internal reference compounds 1 1-hydroxy- 
androsterone (110HA) and pregnanediol were analysed. 

In Figure 18 T/E values and the corresponding GC/C/IRMS results (difference of delta values 
of the target compounds and the internal reference compounds) of uhne samples of 
volunteer P10 before, during and after the T-gel application are presented. All 6 T/E values 
during the application exceeded the WADA cut off limit of 4. The GC/C/IRMS analysis only 
delivered 4 adverse findings, i.e. delta/delta differences above 3 (8), when And was chosen 
as target compound. The analysis of testosterone as target compound delivered adverse 
findings, i.e. delta/delta differences > 3, for all samples "on T-gel". 

In Figures 19-21 T/E values and the corresponding GC/C/IRMS results of urine samples of 
volunteer P9 before, during and after the T-gel application are presented. Volunteer P9 has 
performed an intermittent application of T-gel. With the target compound And, the delta/delta 
differences did not exceed the value of 3, i.e. the administration of T-gel was not detected 
with GC/C/lRMS (Fig. 19). The analysis of T and Adiol as target compounds led to 2 and 3 
adverse analytical findings respectively (Fig. 20). As shown in Figure 21 the delta/delta 
differences between Bdiol and 11 OMAN are much smaller than the differences between 
Adiol and 1 1 0MAN. These results once again demonstrate that T is converted mainly to 5- 
alpha-steroids after transdermal application, due to the high 5-alpha-reductase activity of the 

skin. 

The results of the GC/C/IRMS analyses show that for the detection of the misuse of T-gel the 

target compounds T and Adiol are much more suitable than And, Etio and Bdiol. 
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Fig. 18: T/E ratios and GC/C/IRMS data (detta/delta-differences) of urine samples of 
vounteer P10 before, during and after a 6 week continues application of 
testosterone gel (red bars: values during application, blue line in IRMS figures: 
delta/delta difference of 3) 




Fig. 19: T/E ratios and GC/C/IRMS data (delta/deita-differences) of urine samples of 
volunteer P9 before, during and after a 6 week intermittent application of 
testosterone gel (red bars: values during application, blue line in IRMS figures: 
delta/delta difference of 3) 



GC/C/iRMS results 

intermittent application of testosterone gel (P9) 



ss -1 C -* 



m 



IRMS difference 
110HA- AND 



1 


7 OO- 
S 00- 
00- 
■T CO- 
3 00- 
-• 1)0 - 

;.^o - 

'JO- 
.1 CQ~ 
-1 GO- 


.\ 


^ — ■ ■ — \ 


i i 


--T- \ 


^ 












. 










^\ „ 


^ =„ i n ■ ^. 


^ 


•j i„, -y u^- 




5 


■^ 






r^ 






' 




■ 


. 


y— —- — 


u 






j^ 




: H 


1 


-r' '"^■■-^■f 

a 7 


.Y->---fv ^--T^ 1 — " 

s e i G M 


13 














^^^ 


^^ 







14 



Fig. 20: GC/C/IRMS data (delta/deita-differences) of urine samples of volunteer P9 before, 
during and after a 6 week intermittent application of testosterone gel (red bars: 
values during application, blue line: delta/delta difference of 3) 




Fig. 21 : GC/C/IRMS data (delta/delta-differences) of urine samples of volunteer P9 before, 
during and after a 6 weel^ intermittent application of testosterone gel (red bars: 
values during application, blue line: delta/delta difference of 3) 
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( 4 Conclusions 

According to the actual results of the investigation the following can be concluded: 

> The misuse of testosterone gel can be detected by the use of individual reference 
ranges. Limits of population based reference ranges (e.g. T/E > 4) are not sufficient. 

> The most discriminating parameters of the steroid profile are the ratios T/E, Adiol/E, 
And/E. 

> For IRMS the most discriminating analytes are T and Adiol, whereas AND, ETIO and 
Bdiol are more influenced by endogenous production 



5 Next steps 

The next steps of this research project will be: 

> Improvement of the sample preparation for the GC/C/IRMS analyses of Adiol 

> Establishment of GC/C/IRMS reference values for the delta/delta differences of the target 
compounds T and Adiol and different internal reference steroids 

> Statistical evaluation of the data 
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7 Annex 

Annex 1 : Boxplots of selected steroid profile parameters and scatter diagrams of the 
T/E ratios of all 18 volunteers 
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1. EXECUTIVE SUMMARY 

Our main findings are that HM (high baseline TE) and LM (low baseline TE) subjects 
differ both in the way they incorporate T into steroid metabolites and the way in which this 
incorporation is detected by TE and IRMS methodology. Using the TE method, T abuse is less 
likely to be detected in LM subjects than HM subjects. The TE method, even with a threshold of 
4, would have missed 4 and possibly 5 of the 6 LM users. 

The IRMS method, in particular the differences between both the 5a- and 5p-diol and 
the Sp-pdiol would have detected all subjects as T users. IRMS methodology is a superior 
detection method for T abuse because its effectiveness doesn't depend on baseline TE value and 
( its retrospectivity is longer. 

Contrary to expectations, E excretion rates increased during infusion. The 5^^C values of 
the excreted E approach that of the T used for the infusion suggesting that it arises from the 
infiised material. 

This study shows that male subjects differ remarkably in their ability to excrete T in 
urine and that this difference is positively correlated with their baseline TE ratio. The HM 
subjects respond to increasing doses of T by excreting more T in urine, and their excretion rates 
rise to SOjig/h. In contrast the LM subjects' capacity to excrete T is limited to approximately 3- 
4|ig/h. 

2A. BACKGROUND on CARBON ISOTOPE RATIO METHODS, 

Over 98 percent of the carbon atoms in nature are ^^C but about 1.1% are ^^C, an isotope 
of carbon. If molecules of testosterone (T) or any other steroid are completely burned in a 
furnace at 800 °C, the molecules are combusted to carbon dioxide and water. The gas 
chromatography-combustion-isotope ratio mass spectrometer (GC-C-IRMS) instrument 
measures the ^^C/^^C ratio of the combusted steroid, relative to a standard. The steroids are first 
extracted from urine, then separated in the GC, then combusted in the furnace, and finally the 
5^^C value is determined. 
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There is a measurable difference in 5^*^ values between pharmaceutieal T (e.g.-30%o) 
manufactured from soy compounds and T biosynthesized by the human body (e.g.-25%o ). This 
arises from differential fixing of '^C02 and ^^C02 in soy and related plants.(Krueger HW & 
Reesman RE, 1982). Thus by determining the 5*^C value of urinary T one can determine its 
origin. This brief overview greatly over simplifies an exceedingly complex method which is 
highly dependent on the underlying analytical methodology. If the extraction and 
chromatography steps are not perfectly executed to provide complete baseline separation of the 
steroids, the results will be unintelligible.(Aguilera et al. 1999) 

Correct interpretation of the 8^^C values requires an understanding of factors that 
influence them. This study focuses on clinical studies that probe the underlying physiology and 
pharmacology of the method. It concerns endocrinology, steroid metabolism and 
pharmacokinetics. In the past seven years we have developed and optimized the IRMS method, 
(Aguilera et al.l996; Aguilera et al. 1999; Aguilera et al. 2000; Aguilera et al. 2001) determined 
5*^C values of various urinary steroids, validated our screening method which determines 5^^C 
values on androsterone and etiocholanolone (Aguilera et al. 2000) and validated a confirmation 
method which determines 5^^C values of three urinary diols. (Aguilera et al. 1996; Aguilera et 
al. 2001). We have also presented evidence that the ERMS method is useful for distinguishing 
cases of naturally elevated TE( Aguilera et al. 2001) from T users. Others have confirmed 
(Shackleton et al. 1997a) and extended our studies.(Shackleton et all 997b; Ueki & Okano 
1999). Our results show, as expected, that T administration lowers §*^C values of urine T 
metabolites. All the previous studies delve into this method, its efficacy, and the 5'^C values of 
healthy subjects, whereas this study probes the underlying physiology, endocrinology, and 
pharmacology of the application of the IRMS method. 

It is reported (Catlin DH et al; Wang et all 998) that some individuals do not experience 
an increase in TE when T or related steroids are administered. The lack of response is often 
attributed to the Asian ethnic group, although we have found that some non- Asians also do not 
respond to T. We believe, but have yet to xmequivocally prove, (Catlin DH et al.) that the 
population we study (U.S. students) is bimodal with respect to baseline TE and that this is one 
determinant of the response to T The high mode (HM) group is characterized by relatively high 
baseline T and E excretion rates, whereas the opposite is the case for the low mode (LM) group. 

The specific aim was to conduct a pharmacokinetic study of T using 5^^C values, TE, T 
metabolite concentrations, and other variables on serum and urine samples collected fi:om 12 
healthy male volunteers who receive a zero-order infusion (constant dose) of testosterone for six 
days preceded by a two-day baseline period. This experimental paradigm has been used to 
determine the responsiveness of the hypothalamic-pituitary-testicular (HP A) axis to FSH and 
LH. On day 1 and 2 of the T infusion the dose is 7 mg/mV24h which is the T production rate of 
an average male. On infusion days 3 and 4, the T dose is doubled to 14 mg/mV24h, and on days 
5 and 6 the T infusion is doubled again to 28 mg/mV24h. On days 6 and 7 the post infusion 
decline in TE and 6^^C values is determined. Prior to the infusion, the subjects will receive a test 
dose of transdermal T that will determine, on the basis of the concentrations of urinary steroids, 
into which mode they are placed. Six subjects will be in the HM group and 6 in the LM group. 
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2B. BACKGROUND on PHARMACOKINETICS OF T, E, AND TE 

Total urinary T is the sum of urine T glucuronide (TG), T sulfate (TS) and free T. In 
doping control, the T portion of the TE that is measured is TG (or TG+T) because the samples 
are deconjugated before the TE is determined. The same is true for urine E. An elevation in 
urine TE must be the resultant of an increase in plasma TG leading to an increase in urinary TG 
or a decrease in plasma EG leading to a decrease in urinary EG or both. Thus compared to the 
LM group, the HM group must experience a greater increase in the excretion rate of TG or a 
lesser decrease in EG or both. This study will determine which of these three possibilities is 
correct. (If our hypothesis that HM and LM is a determinant of the urine TE response to infused 
T proves to be incorrect, the study will still be success&l because we do know that there are at 
least two sub-populations that respond differentially to T, and both will be represented in the 
study.) 

For a greater increase in TG to occur, the clearance of TG into urine must increase in the 
HM group relative to the LM group. The total clearance (CL) of intravenous T from plasma in a 
70 kg man is about 800 L/day. (Ke-0.7, 1^2 = 1 h, Vd=50 L). Since urinary free T excretion 
rates are very low (160 ng/h), the CL of free T from plasma does not significantly involve the 
kidney (CL <1 L/day). Likewise the renal CL of TG is also very low -62 L/day (calculated from 
data in Peng et al., 2002). The low urine CL of T and TG are confirmed by studies showing that 
less than 1% of a dose of T appears in the urine as T or TG (Baulieu & Mauvais Jarvis, 1964; 
Leder et al. 2001) Thus most of the CL of T from plasma is metabolic CL by the liver and other 
tissues, and the majority of this is metabolism to androsterone and etiocholanolone which 
appear in urine. It follows that the most likely explanation for differences between the HM and 
LM could arise from differences in renal CL of TG or the metabolic CL to androsterone and 
etiocholanolone. 

The E side of the equation is more complex because the CL of E from plasma has not 
been frilly elucidated. It is known that the production rate (PR) or E is about l/17th of the PR of 
T and the urine PR of EG is about 100 ug/day. Two urinary diol metabolites and one putative E 
precursor have been identified in urine, and there is good evidence that E is linked to the HPA 
axis.(Dehennin & Matsumoto 1993; Dehennin 1993). High levels of T inhibit E production and 
low levels of T stimulate E production. In our study we expect to determine if the decline in 
urine EG is the same in the HM and LM groups. If the decline is less for the LM group, we will 
have determined one reason why this group is relatively resistant to a rise in TE. 

Because the pharmaceutical T infiised in this study will have a low 8^^C value, we will 
be able to determine the urinary kinetics of androsterone and etiocholanolone, even during the 
replacement dose. This will enable us to determine the time at which the 5*^C values become 
positive, and provide an estimate of the relative sensitivity of urinary TE and urinary 8^^C 
values. 
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3. METHODS: 

The clinical trial paradigm was the fundamental method. The infusion was carried out in 
the UCLA Clinical Research Center (CRC) which is funded by the National Institute of Health 
(NIH) for this type of study. The subjects were males as described in Table 1. Blood and urine 
were obtained at appropriate intervals and analyzed for various clinical parameters in the UCLA 
Hospital Laboratory and by specific methods used in the UCLA Olympic Analytical Laboratory. 

The analysis of urinary steroid concentrations was carried out using a modification of a 
previously reported method.(Breidbach & Catlin 2001) A sample volume of 0.25 mL was used 
for analysis of highly concentrated steroids. The conditions used for GC/MS analysis have been 
previously reported. (Breidbach & Catlin 2001) T and E concentrations were calculated using 
peak height ratios relative to [16,16,17a-^H3]testosterone (D3T). Androsterone and 
etiocholanolone concentrations were calculated using peak area ratios relative to [2,2,3 Pj4,4- 
^Hsjetiocholanolone. All other concentrations were determined using a calibration curve 
prepared in a matrix of steroid-free urine. 

Steroid 5^^C values were measured by GC/C/IRMS using a previously reported 
method.(Aguilera et al. 1999) All 5^^C values are calculated relative to the Vienna Pee Dee 
Belenmite reference standard (vPDB). 

Serum T concentrations were measured using a previously reported method.(Wang et al. 
2004) In brief, D3T was added to 2 mL serum as intenal standard and the serum was extracted (^ 

with diethylether. After evaporation of solvent, steroids were reconstituted in lOOuL methanol 
and 15uL was injected into the LC-MS-MS. T concentrations were calculated using a calibration 
curve prepared in a matrix of newborn calf serum. 

Testosterone excretion rates expressed as micrograms per day for the individual subjects 
were analyzed by mixed-effects linear models (SAS Proc Mixed) to estimate group means and 
test for significant effects of mode, day and dose. Student's T-test was used to test for 
significant differences between HM and LM baseline excretion rates. 

Subjects : Twelve healthy males were recruited as planned. They volunteered to 
participate in a CRC study designed to characterize the effects of intravenous testosterone on the 
hypothalamic-pituitary-testicular axis and the excretion of testosterone and its metabolites. The 
study was approved by the UCLA IRB (#02-02-056-03) and all subjects gave written informed 
consent. A medical screening questionnaire was completed and subjects were free from any 
medical problems and had no illnesses affecting their kidneys, liver or reproductive hormones. 
None of the subjects were taking any prescription medications or nutritional supplements. The 
subjects were categorized as either low mode (LM, N= 6) or high mode (HM, N = 6) by their 
urinary testosterone to epitestosterone ratios (TE). The demographics of the subjects are 
presented in Table 1. 
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Protocol : After collection of the baseline urines (day 1), the subjects received a 
continuous intravenous infusion of testosterone. The original protocol called for a six day 
infusion with two days at 7 mg/mV24-h, two days at 14 mg/m^/24-h, and two-days at 28 
mg/mV24-h. Three unexpected issues intervened: one, the FDA requirements were quite 
onerous, two, subjects were very difficult to recruit, and three, the literature on T infusions that 
we rehed on was faulty, in fact T was not soluble at the high dose. Accordingly we adjusted the 
protocol. The length of infusion at each dose was reduced from 48 to 24 hours, and the dose on 
day 2 was 7 mg/m^/24-h (the average daily production rate of testosterone in the normal male) 
on day 3 the dose was doubled to 14 mg/mV24-h and on day 4 it was increased again to either 
21 or 28 mg/mV24-h. After cessation of infusion, urine and serum collections continued for two 
days. 

Blood was drawn once per day in 24-hour intervals such that collections took place prior 
to beginning infusion on days 2, 3 and 4. All urine was collected on each experimental day in 
timed 4 and 8-hour periods: 08:00-12:00, 12:00-16:00, 16:00-20:00, and 20:00-08:00. The 
volume of urine was recorded and several 10-ml aUquots were saved at -20°C for subsequent 
analysis. 

4. RESULTS: 

A. Serum testosterone 

Mean serum T concentrations by day are presented for LM and HM subjects in Figures 1 
and 2, respectively. Serum was not available for LC-MS-MS analysis for day 6 in subjects 1,4, 
12 and 17 for day 5 in subject 21. The general pattern observed for both the LM and HM groups 
is a successive increase in serum T as the dose is increased on days 2, 3 and 4. The average 
baseline concentration for both groups is approximately 500 ng/dL. Although concentrations do 
vary widely from subject to subject, average concentrations for both groups increase to 
approximately 1000, 1500 and 2000 ng/dL on days 2, 3 and 4, respectively. On day 5 after 
in&sion has ceased, serum T drops below baseline levels. On day 6, although levels increase 
relative to day 5 for all subjects measured, the levels remain below baseline. 

B. Steroid excretion rates 



Mean urinary steroid excretion rates expressed as micrograms per day and percent 
change from baseline are presented by group in Table 2 below. The excretion rates of all 
steroids analyzed increased during the first day of the infusion (day 2) and continued to climb in 
response to increasing rates of infusion over the course of days 3 and 4. Mean urinary steroid 
excretion rates of T, E, androsterone, etiocholanolone, 5a and 5p-diol expressed as micrograms 
per hour over 12-hour intervals for subject 10 from the LM group are presented in Figure 3 
below where a pattern of increasing excretion rates in response to increasing rates of infusion 
can be clearly seen. Mean urinary T excretion rate expressed as micrograms per hour over 
12-hour intervals for all subjects is presented in Figure 4 below. A clear contrast can be seen 
between groups with maximal rates of excretion ranging between 1 to 4|xg/h for 5 out of 6 
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subjects in the LM group while the for the HM group maximal rates ranged from 20 to 50ixg/h. 
Subject 12 from the LM group differed from all others in the group in that during the highest 
rate of infusion his T excretion rate reached 25^g/h. Mean urinary T excretion rates expressed as 
micrograms per day for the LM and HM groups are presented in Figure 5. Urinary T excretion 
rates are clearly seen to be increasing in response to increasing rates of infusion for both groups. 
It is not until day 4 at the highest rate of infusion that the mean excretion rate for the LM group 
exceeds the baseline rate of the HM group. 

Analysis of the effect of doses of 2 lor 28 mg/mV24 h on the excretion rate of T showed 
no significant difference (p=0.2015). The difference in effect of a dose of 21or 28 mg/mV24 h 
remained insignificant when taken in conjunction with HM (p=0.7314) or LM (p=0.8400) 
groups. Therefore in all statistical analysis of T excretion rate, treatment day was used in place 
of dose. 

Within the HM group, day 2 excretion rates did not differ significantly from day 1 
(p==0.19) but all other differences between days 1 through 4 were significant (p<0.01). Within 
the LM group only days 1 and 4 differed significantly (p=0.04). In comparison of the response 
between groups, baseline excretion rates were higher in the HM group than the LM group 
(p=0.0049). During infusion, excretion rates on days 3 and 4 were significantly higher in the 
HM group than in the LM group (p<0.001). P-values for between group comparisons on days 1 
through 4 are presented in Table 3 below. 

Mean urinary E excretion rates expressed as micrograms per day for the LM and HM (^ 

groups are presented in Figure 6. The mean baseline excretion rate of E for the LM group is 
approximately 50% higher than that of the HM group, however, as E excretion increases during 
T infusion the difference in rates between the two groups decreases until on day 4 at the highest 
rate of infusion when the excretion rate of the HM group exceeds that of the LM group by 
approximately 25%. On day 5, upon cessation of the infusion, E excretion rates decline for both 
the LM and HM groups with mean excretion rates for the LM group falling below baseline 
levels. Excretion rates continue to decline for both groups on day 6 with both groups below 
baseline levels. 

Mean TE ratios by day are presented below for LM and HM subjects in Figures 7 and 8, 
respectively. Only one subject from the LM group exceed a mean TE of 4 and only while T was 
being infused at the highest dose. One subject in the HM group did not exceed the threshold on 
any day. While all others in the group were above the threshold throughout the infiision Subjects 
7 and 16 in the HM group had mean baseline TE of 4.8 and 6.7 and therefore did not cross 
thresholds of 4 and 4 or 6, respectively during the administration period. 

We had hypothesized that urine TE would exceed 6 on day 3 or 4 for the HM group. 
Subjects 5, 7 and 16 had mean TEs in excess of 6 on day 2 of the study which was earlier than 
we had predicted. However, for subject 4 mean TE did not exceed 6 until day 4. In the case of 
subject 3, the mean TE did not exceed 6 on any day. The results for the LM group were much as 
we had predicted where daily mean TE did not exceed 6 on any day. Within the LM group. 
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subject 12 is singular in having exceeded a mean daily TE of 4. Although it cannot be seen in 
figure 5, subject 12 did in fact exceed a TE of 6 several times on day 4, however, at other times 
during day 4 the TE was less than 1 . No other subject responded to the infusion in this way. 

C. Rates of incorporation of ^^C into steroid metabolites 

The testosterone used for the infusion was found to have a 5*^C value of -29.3 ±0.1%o- 
Epitestosterone was not detected in the material. Daily mean 5^^C values for androsterone, 
etiocholanolone, 5a and Sp-diols for LM and HM groups are presented in Figures 9 and 10, 
respectively. In all cases, the 6^^C values become more negative with increasing dose and then 
return to an intermediate value on day 5 after infusion has stopped. By day 6, the 5'^C values 
have approached but not quite reached baseline levels. In the cases of androsterone and 
etiocholanolone, the observed patterns for the LM and HM groups are strikingly similar with 
etiocholanolone 6^^C values being 0.5- 1.0 more negative than those of androsterone. With 
respect to the 5a and 5p-diols, the patterns observed for the LM and HM groups are also quite 
similar, however, the 5^^C value for the 5a-diol appears to have reached a limit on day 3 in the 
case of the LM group; something which does not occur for the HM group until the following 
day. It can also be seen that on day 5 after the infusion has been terminated, the 8^^C value for 
the 5a-diol has returned to an intermediate level for the HM group but not the LM group. 

Mean 5^^C values and excretion rates for 1 subject each from the LM and HM groups are 
presented in Figure 1 1 below. Only those collections having sufficient E concentration to allow 
measurement of 5^^C values are represented in this figure. Both subjects show an increase in the 
rate of E excretion during infiision and the increasingly negative 5*^C values indicate that E 
originates from infused T. 

D. Threshold TE: 

Collection intervals (hours) from the beginning of infusion at which TE exceeds 4 and 6 
and collection intervals (hours) from the end of the infusion imtil the TE falls below 4 and 6 are 
presented for individual subjects by group in Table 4 below. Instances of "Never" and 
"Always" for the infusion and post-infusion intervals, respectively, indicate that a subject's TE 
did not exceed a given threshold during the infusion. Using LM subject 12 as an example, it can 
be seen that during the collection interval beginning at 58 hours after infusion and ending 1 hour 
later, the TE exceeded both 4 and 6. Continuing with subject 12, it can be seen that during the 
first 4-hour collection interval after infusion ceased the TE dropped below both thresholds. 
Although subjects 7 and 16 in the HM group had baseline TE above 4 and 6, respectively, after 
infusion ceased their TE fell below 4 and 6 during the indicated interval. 

E. Threshold S^^C values: 

We have previously established threshold 5^^C values of -25.45, -23.97, -28.46 and 
-28.39 for etiocholanolone, androsterone, 5p-diol and 5a-diol, respectively and threshold 
differences between 5p-diol and 5a-diol and 5p-pdiol (endogenous reference compound, ERC) 
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of 3.473 and 3.986, respectively. These 5^^C values and differences correspond to 3SD units 
beyond the means for our male control population. Collection intervals (hours) from the 
beginning of infusion at which etiocholanolone, androsterone, sp-diol and 5a-diol 5^^C values 
fall below their respective thresholds and the collection intervals (hours) from the end of the 
inftision until 5*^C values rise above the same thresholds are presented for individual subjects by 
group in Tables 5 and 6 below. It can be seen in Table 6 that for HM subjects 5 and 7, the 
difference between the 5a-diol and ERC remained outside the threshold in the final collection 
interval. 

F. Relative ability of the IRMS and TE methods to detect T administration: 

Only one LM subject exceeded a threshold TE of 4. This subject exceeded a threshold 
TE of 6 and only after the rate of infusion was increased to 14 mg/mV24-h and within the first 4- 
hour collection interval following cessation of infusion, his TE was already <4. 

El contrast, 4 of 5 HM subjects with baseline TE less than 6 had exceeded that threshold 
within 33 hours of the initiation of infusion. Most of the HM subjects exceeded a threshold of 4 
during the first 4-hour collection interval after infusion had begun. For HM subjects on average 
the maximum elapsed times to return below threshold TE of 6 and 4 were 7 and 1 1 hours, 
respectively. Discounting those subjects with baseline TE in excess of the threshold, the 
maximum time required to return below a threshold TE of 4 was 21 hours. 

Using IRMS methodology and in particular the differences between both the 5a and SP- (^ 

diol and the endogenous reference compound (ERC), all subjects would exceed 3SD relative to 
the mean of our established normal population within 36 hours. More time and higher rates of 
infusion were required for the 5^^C values of the Sp-diol to exceed population limits. While 1 
LM subject returned to the normal range during the first collection after cessation of infusion, 
the minimum times required for both differences relative to ERC to return to within normal 
range were -13 and 27 hours for the LM and HM groups, respectively. 

A total of 274 urine samples (HM=120, LM=154) were collected during the time periods 
when T infusion was taking place. Of these, 174 (HM = 27, LM = 147) had TE ratios less than 4 
and would therefore not generate an adverse analytical finding by the TE method alone. When 
these same urine samples were analyzed using the IRMS method, 138 (HM=24, LM=1 14) of the 
174 samples with TE ratios less than 4 satisfied our criteria for an adverse analytical finding 
(differences between both the 5a and SP-diol and the ERC in excess of 3SD relative to the mean 
of our established normal population). 

The TE method thus has a differential abiUty, dependent upon baseline TE to detect T 
administration. No such differential ability is apparent using IRMS methodology. The relative 
strengths of the TE and IRMS methods are most obvious within the LM group where even at 
rates of T infusion of 28 mg/mV24-h a threshold TE of 4 was not exceeded for most individuals 
while 8^^C differences relative to ERC remained outside 3SD limits for as much as a day. 
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G. Pharmacokinetic explanation for the differential response of the HM and LM groups to T: 

The recent publication by Jakobsson et al. 2006 is likely relevant to the differences 
between HM and LM subjects although the exact relationship to the present study is not clear. 
These authors described a bimodal population in terms of secondary metabolism of steroids. 

5. DISCUSSION AND CONCLUSIONS: 

Previous studies have shown that T administration resuhs in a decrease in E excretion. 
We note that the results of one study showed that labeled E was recovered after oral 
administration of dideuterium labeled T (20 mg). In that study, slightly more than 50% of the 
labeled material could be accounted for by measuring selected urinary steroids. Labeled E 
accounted for approximately 0,1% of the recovered label Elucidation of the underlying 
mechanism is warranted and would require further study. 

In our previous T administration study the protocol differed in that we maintained the 
infusion rate for 2 days before increasing it again. Therefore one possible way to reconcile the 
findings of these two studies would be to invoke a delay in the suppression of E production. 
This coupled with the fact that our previous study did not show E excretion rates falling below 
baseline levels until the 4th day (2nd day at 14 mg/mVday rate of infusion), we might have 
predicted that suppression of E production would not be registered until the 4th day of the 
current study (coinciding with cessation of infusion). In fact we do see that E excretion rates are 
below baseline levels by day 6 of this study. 

6. FUTURE PLANS: 

We would like to reapply for a new grant to continue the work. The number of startling 
new fmdings were not expected and really should be pursued as they are highly relevant to 
doping control. On the other hand the clinical aspects of the study (FDA, CRC, Human 
Subjects) proved to be far more difficult than expected and led to cost-overuns, thus to continue 
would take a substantial increase in funding. Now that it is complete, the study might be 
considered a pilot study. Indeed it has opened up several avenues for future pursuit. 

7. EXPENDITURES: 

The difficulties with obtaining and retaining subjects, obtaining approval fi-om the U.S. 
Food and Drug Administration, and the T solubility issue led to substantial time delays and to 
substantial cost over-runs. The total award amount was $183,000.00 and our total expenditure 
from July 1, 2003- June 30, 2005 was $182,994.16. 
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The breakdown is as follows: 



Salaries- Academic 


$38,824.00 


Salaries- Staff 


$45,372,25 


Salaries- General Assistance 


$26,127.02 


Employee Benefits 


$24,439.71 


Supplies & Expenses 


$17,732.15 


Overhead 


$30,499.03 


TOTAL 


$182,994.16 



8. PUBLICATIONS: 

Many of the finding warrant publications in peer-reviewed journals. This is our 
intention. 

9. APPLICATION TO DOPING CONTROL AND ADVANTAGES OVER EXISTING 
METHODS: 



The main implication for doping control is that T administration by athletes with low TE 
that we have tentatively characterized as LM subjects will be difficult to detect by conventional 
doping control methods that rely on screening TE. These subjects are readily detected if the 
carbon isotope ratio method is used. The infusion of high doses of T to most LM subjects does 
not lead to an elevation in urine TE. 



( 



The ability of the TE to detect T users in HM subjects is confirmed and further 
characterized. The duration of elevated TE ratios occurs eadier and lasts longer when T is 
administered by a zero-order IV infusion. 

The findings presented herein together with the known ability of the carbon isotope ratio 
method to detect users of endogenous steroids other than T, for example DHEA and 
androstenedione, argues persuasively for greater use of the method in conventional doping 
control. 



10. ONE PAGE SUMMARY FOR WADA WEBSITE 

We investigated the hypothesis that a population of males might exist that could dope 
with testosterone and yet not be detected by the conventional TE that is used in doping control 
to detect testosterone users. 

Twelve healthy male subjects were stratified as high mode TE (HM) or low mode (LM) 
based on their resting baseline urine TE. All received a three-day continuous intravenous 
infusion of testosterone. Serum and urine were collected for one day prior to the testosterone 
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infusion, during the infusion, and for two days following the infusion. 

The main hypotheses were that subjects with low TEs would be difficult to detect by the 
conventional TE screen used in doping control and that the carbon isotope ratio method would 
be a superior method for the conventional screening method. The hypothesis proved to be 
correct. 

The excretion rates of all steroids increased during the first day of the infusion when the 
dose was equivalent to the normal production rate of testosterone. When the dose was increased 
to double and three times the normal production rate, the excretion rates increased still more. 
While the rates increased for both the HM and LM groups, in the case of the HM subjects the 
increases occurred earlier and were higher. In fact 5 of the 6 LM subjects never achieved a TE 
greater than 4 while the TEs exceeded 4 in all the HM subjects. 

Based on other studies we expected the testosterone infusions would lower the 
concentration of urinary epitestosterone, however the opposite was found: the epitestosterone 
levels increased. This unexpected finding raises a number of intriguing questions about the 
control mechanisms for epitestosterone. 

This study provides convincing evidence that all males do not metabolize testosterone in 
the same fashion and that at least two subgroups exist. Those with low TEs have low 
testosterone excretion rates and in general are not able to increase the rate above 5|ag/h. These 
( subjects are, in effect, protected from detection by the conventional doping control TE method. 

Further studies are needed to define these groups. 

The carbon isotope ratio method detects all testosterone users in both the HM and LM 
groups and is therefore superior to the conventional TE method. In addition the carbon isotope 
ratio method is known to detect the use of other doping agents that are difficult to detect by the 
conventional TE method. 
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Figure 1. Serum testosterone concentration by day for LIVl subjects. 
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Figure 2. Serum testosterone concentration by day for HM subjects. 
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Figure 3. Mean urinary steroid excretion rates over 12-hour intervals for subject LM 10. Rates for T, E, 5a- 
diol and sp-diol are plotted on the left axis. Rates for andro and etio are plotted on the right axis. Infusion 

periods and their respective dosages are indicated along the top of the figure in mg/m^/24-h. 
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Figure 4. Mean urinary T excretion rate by 12-hour intervals for ail subjects. Daslied and solid lines 
represent LU and HM subjects, respectively. Infusion periods and their respective dosages are 
indicated along the top of the figure in mg/m^/24-h. Subjects 1 , 3, 4, 5, and 7 each received 28 
mg/m^/24-h on the final day of infusion. 
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Figure 5, Mean urinary T excretion rates by day and group, a, P < 0.05 when compared 
witin day 1, b, P < 0.05 when compared with day 4; c, P < 0.01 when compared to LM 
group. 
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Figure 8. Mean TE for HM subjects by day. 







Androsterone and Etiochoianolone 




-16 n 


■ ■ o- ■ ■ LM Etio 






♦ 11 [y| \^l\Q 




-18 - 


,-o- LMAndro 
— ■ — HM Andro 




-20 - 


\ / 


CO 

Q 

> 

u 

to 


-22 - 
-24 - 
-26 - 


%--# 




-28 - 


^^-^^^ 




-30 - 


■ 
Infusion 




-32 - 




1 t i 1 j t 






1 2 3 4 5 6 






Day 



13, 
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Figure 10. Mean 5a and sp-diol 8 C values by day and group 
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Figure 1 1 . Mean epitestosterone 6''^C values and excretion rates by day for LM subject 1 and HM 
subject 4. 
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T excretion rate: HM vs. LM 






HM 






Day 1 Day 2 Day 3 


Day 4 




Day 1 0.6598 




LM 


Day 2 0.0863 

Day 3 0.0004 






Day 4 


<0.0001 



Table 3: Statistical significance for between group 
comparisons for days 1 througli 4 under the model 
T excretion rate = mode*day. P = 0.0002 for the overall 
model with P < 0.05 being significant. 





TE: Hours required to exceed 4 and 6 and return to normal 






Infusion Interval* Post-infusion Interval** 


Subject TE > 4 TE > 6 TE > 4 


TE>6 




1 Never Never Always 


Always 




10 Never Never Always 


Always 


LM 


12 58-59 58-59 0- 4 


0- 4 




1 4 Never Never Always 


Always 




15 Never Never Always 


Always 




21 Never Never Always 


Always 




3 32 -34 Never - 7 


Always 




4 0-3 27-32 4-8 


0- 4 


HM 


5 0-4 4-8 13-21 


6-13 


mvi 


7 Always 4-8 4-8 


0- 4 




16 Always Always Never 


9-12 




17 0-3 29-33 5-9 


5- 9 



Table 4. Collection intervals (hours) from the beginning of infusion at which TE exceeds 4 
and 6 and collection intervals (hours) from the end of the infusion until the T/E falls below 4 
and 6 for individual subjects by group. Instances of "Never" and "Always" for the infusion 
and post-infusion intervals, respectively, indicate that a subject's TE did not exceed a given 
threshold during the infusion. 



I 



5^^C Andre and Etio: Hours required to exceed population 


3SD and return to normal 




Infusion Interval* 
Subject Etio Andro 


Post-infusion Interval** 
Etio Andro 


LM 


1 15-23 4-8 
10 1-3 1-3 
12 8-12 8-12 

14 6-8 8-16 

15 31-35 31 -35 
21 26 -27 27 -32 


4-8 4-8 
19-21 8-11 

8-12 8-12 
11-15 11-15 

4-8 4-8 

4-6 4-6 


HM 


3 33 -34 33 -34 

4 24 -27 27 -32 

5 4-8 4-8 
7 52 -56 32 -36 

16 14-17 9-14 

17 10-13 10-13 


13-15 7-13 
8-12 4-8 

21-26 13-21 
0-4 0-4 
7-9 4-7 
5-9 5-9 



Table 5. Collection intervals (hours) from the beginning of infusion at which etiocholanolone 
and androsterone 5^^C values fall below their respective thresholds and the collection 
intervals (hours) from the end of the infusion until 5^^C values rise above the same 
thresholds for individual subjects by group. 
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BACKGROUND 

Over 98 percent of the carbon atoms in nature are C but about 1 . 1% are C, an isotope of 
carbon. If molecules of testosterone (T) or any other steroid are completely burned in a furnace 
at SOO^C, the carbon atoms in the molecules are combusted to carbon dioxide. The gas 
chromatography-combustion-isotope ratio mass spectrometer (GC-C-IRMS) instrument measures 
the ^^C/^^C ratio of the combusted steroid, relative to a standard. The steroids are jfirst extracted 
from urine, then separated in the GC, then combusted in the furnace, and finally the 5 C value is 
determined. 

There is a measurable difference in 6 C values between pharmaceutical testosterone (T) 
manufactured from soy and other plant compounds and T biosynthesized by the human body. 
The 6^^C values of the former are approximately -30%o and the values of the latter are 
approximately -25%o. This arises from differential 'fixing' of ^^COa and ^^COa in soy and 
related plants. (Krueger HW & Reesman RH 1982) Thus by determining the 6^^C value of 
urinary T or one or more of its metabolites one can determine its origin. (Aguilera et al. 1999) 

hi past years we have developed and optimized the IRMS method, (Aguilera et al. 1996; Aguilera 
et al 1999; Aguilera et al. 2000; Aguilera et al. 2001) determined S^^C values of various urinary 
steroids, vahdated our screening method which determines § C values on androsterone and 
etiocholanolone, (Aguilera et al. 2000) and validated a confirmation method which determines 
the 8^^C values of two urinary diol metabolites of T, as well as of one endogenous reference 
steroid compound. (Aguilera et al. 1996; Aguilera et al. 2001) We have also presented evidence 
that the IRMS method is useful for distinguishing cases of naturally elevated testosterone to 
epitestosterone ratio (T/E) (Aguilera et al. 2001) from T users. Others have confirmed 
(Shackleton et al. 1997a) and extended our studies. (Shackleton et al. 1997b; Ueki & Okano 
1999) Our results show, as expected, that T administration lowers 6^^C values of urine T 
metabolites. All the previous studies delve into this method, its efficacy, and the d^^C values of 
healthy subjects, whereas this study probes the underlying physiology, endocrinology, and 
pharmacology of the application of the IRMS method. 



SPECIFIC AIM 

To conduct a pharmacokinetic study of T using 5^^C values, T/E ratios, T metabolite 
concentrations, and other variables on urine samples collected from a healthy male volunteer who 
received a zero-order infusion (constant dose) of testosterone for three days preceded by a one- 
day baseline period. 

METHOD 

The subject (IVT-1) was a healthy 22 year old male who volunteered to participate in a UCLA 
Clinical Research Center study designed to characterize the effects of intravenous T on the 
hypothalamic-pituitary-testicular axis and the excretion of T and its metabolites. The study was 
approved by the UCLA Institutional Review Board and this subject gave written informed 
consent. IVT-1 completed a medical screening questionnaire: he was free from any medical 
problems and had no illnesses affecting his kidneys, Uver or reproductive hormones. He was not 
taking any prescription medications or nutritional supplements. 

Prior to the infixsion, his urinary baseline T/E was determined from a single urine sample. It was 
less than 0.3. After collection of a baseline urine (study day 1), the subject received a continuous 
intravenous infiision of T On the first day of the T inftision (study day 2) the dose was 7 
mg/m^/24h, which is the approximate T production rate of an average male. On the second day 
of the T infixsion (study day 3), the dose was doubled to 14 mg/m^/24h. On the third day of the T 
infixsion (day 4), the dose was doubled again to 28 mg/m^/24h. On days 5 and 6, the post 
infixsion decline in T/E and 5^^C values were determined. All urine was collected on each 
experimental day in timed intervals ranging nominally from 3 to 8 hours. 

The details of the analytical methods have been published. (Aguilera et al. 1996; Aguilera et al. 
1999; Aguilera et al. 2000; Aguilera et al. 2001) The urinary concentration of T was determined 
by GC/MS and is expressed in ng/mL. The and 5^^C values are expressed in %o and were 
determined by GC-C-IRMS. The 6^^C values were determined for five urinary steroids: 
androsterone, etiocholanolone, 5p-androstane-3a,17p-diol (abbreviated, 5b-Adiol) diacetate, 5a- 
androstane-3a,17P-diol (5a-Adiol) diacetate, and 5p-pregnane-3a,20a-diol (Pdiol) diacetate. 

RESULTS 

The testosterone used for the infusion was foxmd to have a 6 C value of -29.3 ± 0.1%o. 
Epitestosterone was not detected in the material. 

Table 1 summarizes the dose administered and the urine steroid concentrations by hour for 
subject rVT-l The dose is determined from the subject's body surface area (BSA). Note that on 
Day 2 when the T infixsion takes place the concentrations of urinary steroids increase, and remain 
elevated until the infixsion is discontinued on day 5. It was expected that the T would increase. 
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Table 1. 


Concentrations of six i 
day infusion study 


urinary steroids for subject IVT-1 during the six 




CONCENTRATIONS (ng/mL) 




DAY 


mgper 
BSA 


HOURS 


ANDRO 


ETIO 


T 


E 


5a-Adiol 


5b-Adiol 






0-4 


3780 


3450 


3 


25 


116 


111 






4-8 


2380 


2230 


2 


14 


85 


64 


1 





8-12 


2400 


2420 


2 


16 


82 


72 


12-15 


1660 


2020 


2 


11 


59 


55 






15-19 


3290 


3740 


3 


22 


117 


96 






19-23 


2890 


2910 


3 


21 


102 


91 






23-27 


1430 


1270 


2 


9 


35 


29 






27-31 


1240 


980 


3 


11 


48 


34 


2 


7 


31-35 


4980 


3410 


9 


31 


172 


124 






35-38 


5420 


3920 


11 


31 


211 


152 






38-46 


9970 


7310 


25 


66 


452 


300 






46-51 


6770 


5300 


16 


51 


302 


247 






51-55 


2540 


1680 


5 


15 


69 


52 


3 


14 


55-58 


4170 


2990 


10 


30 


149 


105 






58-62 


3710 


2550 


9 


24 


118 


76 






62-70 


12700 


9270 


39 


105 


674 


466 






70-75 


6400 


4680 


16 


45 


243 


168 






75-79 


5510 


3670 


16 


41 


193 


128 


4 


28 


79-83 


7080 


4490 


16 


49 


217 


135 






83-86 


2850 


1970 


8 


27 


98 


63 






86-94 


14200 


9410 


41 


144 


687 


423 






94-98 


15000 


11600 


32 


144 


1020 


676 






98 - 102 


2780 


3020 


2 


14 


154 


87 


5 





102 - 106 


2710 


3760 


1 


10 


120 


85 






106-111 


1190 


1720 


1 


4 


31 


25 






111-119 


2090 


2930 


2 


14 


63 


56 






119-123 


1400 


1680 


1 


6 


25 


27 






123 - 126 


1050 


980 


1 


5 


18 


16 


6 





126-131 


1140 


940 


1 


5 


18 


13 






131-135 


780 


930 


1 


5 


15 


15 






135 - 142 


2200 


2680 


2 


21 


62 


57 



Day = study day 

mg per BSA = mg T infused per Body Surface Area (measured in meters squared) 

Andro=androsterone 

Etio=etiocholanolone 

T = testosterone 

E = epitestosterone 
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6 
Figure la and lb depict the pharmacodynamic response of the T/E and the 5 C values for 
androsterone and etiocholanolone before, during, and following the three day T infusion. As 
expected the T/E values begin to increase after the T infosion begins. Likewise the 6 C values 
for the diol metabolites diacetates (not shown as a graph), androsterone, and etiocholanolone 
decrease as the infusion of T conmiences and return to baseline at the end of the infusion. 

Figure Ic plots the differences in 6^^C values between the 5a-Adiol and Pdiol, and between the 
5b-Adiol and Pdiol. Note that the SaAdiol - Pdiol differences in the first 24 hours are between - 
1.8 and -2.6, decrease on days 2, 3, and 4, and then increase as they return to baseline. Note that 
compared to the 5b-Adiol, the 5a-Adiol differences are slower to retum to baseline in the first 
day following the end of the infusion. As a consequence the gaps between the 5b-Adiol and Sa- 
Adiol differences are the most pronounced in the first 24 hours afler the infiision is discontinued. 
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This is a simplified chart and does not contain all known metabolic and synthetic reactions 



TAB 38 



o 



(A 



1-1 o 



= ■2 

2^ CO 



U) 



p 

O 3 

s 

Oil ±i 



0) 



O 




o 

c 

0^ DC 
111 

C O Q. 
LU O . 



o 

CM 



O 

C 


■ ■an 

"O 

c > 

O CO 

§> = 



o 

CN| 
CM 



o 

CO 
CM 



en 






o 



o 

to 
o 

o 




o 

< 

I 

a 

lO 



0) 

o 
to 



o 

o 




CM 



U) 



i 



o 



(A 



S! o 



MB 

a; 

(A 

o 

1^ liiii 

O (A 
0) O 



0) 

o 



o 



U) 



O o 
0) 



0) 

(/) 

o 

MM 



u> 
o 

C 



O 

c 
o _ 

Q. O 
o Q. 

o . 




o 

CM 
CM 



o 

00 
CM 






0) 

c 

O 
D 



o 

w 
o 

o 



o 

p 



(0 

to 



t 

10 



o 



O) 
CM 



V 





C 

o 
© 

to 
o 

to 



< 

I 

8 

in 



CM 



o ^ 

C O 
0) 



O) 



(/) 



O ^ 

X (0 

LU .<U 




Figure 1 
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Figure 3. Accuracy of Mixed Cal Acetate 8 Values 
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Figure 5 
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Figure 6 
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Figure 7 
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Figure 8 
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Figure 9 
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Figure 10 
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Figure 12 

IRMS BLANK URINE QC 
STANDARD (1 of 4): etio-11ketoetio 



0.00 



difference ^ „„ 
in -•'•°°^ 
delta 
value 
(per mil) .2_oo 



OK high 



I in A test 

A ^ • 



••• 



A • 



t initial value 



r 

inB 
test 



OK low 



-3.00 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ■ I I I ' I I ' »' 'I I' i l 







10 20 30 

44 aliquots (Jun-Aug 06) 



40 



Figure 1 3 
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Figure 14 

IRMS BLANK URINE QC 
STANDARD (3 of 4): 5pdiol-pdiol 
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Figure 1 5 



IRMS BLANK URINE QC 
STANDARD (4 of 4): 5adiol-pdiol 
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Figure 16 



Delta/Delta 


Respondent 


UCLA Subject 


5 alpha diol-Pdiol 


A -6.14 
B -6.39 


12-17 hours* -7.0**' 
17-25 hours* -5 1** 


5 beta diol-Pdiol 


A -2.15 
B -2.65 


12-17 hours* -2.3** 
17-25 hours* -2.3** 



* after end of T administration 



I *^To render UCLA data comparable to Respondent's data, first the UCLA delta 
values were corrected for acetate as follows: 

- UCLA acetylation reagent delta value: -37.35 (Exhibit , Table 2 

footnote) 

- UCLA corrected Sadiol and 5pdiol delta value = (measured delta * 23 + 4 

37.35)/19 

- UCLA corrected 5pdiol delta value = (measured delta * 25 + 4 * 37.35)/21 

- then the delta/deltas were calculated based on the corrected deltas. 
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Figure 17 
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Figure 18 
Volunteer P9 
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'i pm 



I 




; 134 



(1 lOHA is one of the other endogenous reference compounds approved by WAD A in 
TD2004EAAS (Exhibit , paragraph 3).) 
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Figure 19 



Urine T/E in 3710 male football players 




T/E <5.6 in 99% of subjects. Issues in Detecting Abuse ofXenobiotic Anabolic Steroids 
and Testosterone by Analysis of Athletes' Urine (Clin Chem, 43: 1280-1288, 1997) 
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Figure 20 



w 



,^./ ^i 



v» 



\ 






1 4 7 to 13 16 19 22 2S 28 31 3d 37 40 43 

T*sf 



'^esKJK^ysasi^i^.'*??^^??^^^^^*^ 



Figure 21 . Consistency of "A" and "B" Confirmation T/E Ratios, 
Testosterone and Epitestosterone Concentrations 
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g Enlarge 



By Christian Hartmann, AP 



Floyd Landis pedals his way to the Tour de France title 
last month. 



LATEST ON LANDIS 

Landis lays out defense: Tour champ 
daims lab work was sloppy | Defense goes 
public 



Jon Saraceno: Landis' 
excuses just don't add up | Jay 
Leno grills Landis on Tonight 
Show* 





By/Sal Rulbal, USA TODAY 



y 



Floyd Landis remains optimistic despite Saturday's second 
positive doping saniple from the Tour de France that triggered 
his removal as the event's 2006 champion. 

He was also ifired from his Phonak professional cycling team 
and wilt face a U.S. Anti-Doping Agency disdplinary hearing in 
three weeks that could result in a two-year suspension from 
racing. 

"I have never taken any banned substance, including 
testosterone/' Landis said Saturday morning in a prepared 
statement. "I was the strongest man in the Tour de France and 
that is why I am the champion. I will fight these charges with the 
same determination and intensity that I bring to my training and 
racing. It is now my goal to clear my name and restore what I 
worked so hard to achieve." 

Landis was accused of having a testosterone-to-epltestosterone 
ratio above the allowed limits. A high ratio is believed to indicate 
the use of testosterone not produced by the body. 

The head of France's anti-doping commission said the samples 
contained synthetic testosterone, indicating that it came from an 
outside source. 

the second or'^B" sample, "confirmed the result of an adverse 
analytical finding" in last week's "A" sample, the International 
Cycling Union said. 

Pierre Bordry, who heads the French anti-doping council, said 
the lab that found higher-than-allowable levels of the homnone 
In both samples also discovered synthetic testosterone. 
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•B* sample: Synthetic testosterone found in 
second sample; Tour winner could lose title j 
Q&A: Doping expert explains testing process 



Mike Lopresti: If Landis is 
guilty, he should confess | Drug 
test puts yet another hero in 
doubt 



The simple man: 

Overwhelmed Landis trapped 
in complex problem 



Sports Scope: Follow the 
latest on Landis and other 
cycling news 





More 13 



THE SCREENING PROCESS 



"I have received a text message from Chatenay-Malabry lab 
that indicates the 'B' sample of Floyd Landis' urine confinns 
testosterone was taken in an exogenous way." Bordry told The 
Associated Press. 

Lab head Jacques De Ceaurriz said the isotope testing 
procedure was "foolproof," 

"No error is possible in isotopic readings," he told the AP, 

Landis had claimed the testosterone was "natural and produced 
by my own organism." 

Landis hired Los Angeles attorney Howard Jacobs to represent 
him in the disdplinary process, Jacobs also represents cyclist 
Tyler Hamilton, who was accused of blood doping at the 2004 
Summer Olympics —- where he won a gold medal — and Tour 
of Spain. 

Hamilton was cleared of the Olympics offense when his "B" 
sample was inadvertantly frozen. Both of his Tour of Spain 
samples were positive and he received a two-year suspension 
by USADA which was later upheld by the Court for Arbitration in 
Sport. 

"At this point in time. I am waiting to receive the full laboratory 
documentation for the (Landis*) "B" test," Jacobs said Saturday. 
"In consultation with some of the leading medical and scientific 
experts, we will prove that Floyd Landis's victory in the 2006 
Tour de France was not aided in any respect by the use of any 
banned substances." 

Landis and Jacobs will also argue against the UCI's premature 
release of the W sample findings as well as the anonymous 
leak of the carbon-isotope test results to the New York Times on 
July 31. 

"I call on the UCI to start fdllowing its own rules and to alloW this 
process to proceed without the further taint of public comment 
by UCI offidals," said Jacobs. 'The anti-doping process must be 
free from the perception that sports federations and antl-doping 
authorities, who hold great political and financial sway over 
sport, are attempting to influence the outcome of a pending 
case by issuing inappropriate public comments." 

Landis is now in California and found out about the positive "B" 
sample through Intemet wire reports. 

"It has been a fight to keep up with the leaks," said spokesman 
Michael Henson. "Floyd is holding up well. He has a fire inside 
and wants to fight for the title that's rightfully his." 

Phonak immediately severed ties with Landis 

"Landis will be dismissed without notice for violating the team's 
intemal Code of Ethics," Phonak said in a statement. "Landis 
will continue to have legal options to contest the findings. 
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However, this will be his personal affair, and the Phonak team 
will no longer be involved In that." 

Tour de France director Christian PrudhonDme said Landis no 
longer was considered champion, but the decision to strip him 
of his title rests with the International Cycling Union. 

"It goes without saying that for us Floyd Landis is no longer the 
winner of the 2006 Tour de France." Pmdhomme told the AP in 
a telephone interview. "Our determination is even stronger now 
to fight against doping and to defend this magnificent sport." 

Prudhomme said runner-up Oscar Pereiro of Spain would be 
the likely new winner. 

"We can't imagine a different outcome," Prudhomme said. 

If stripped of the title, Landis would become the first winner in 
the 1 03-year history of cycling's premier race to lose his Tour 
crown over doping allegations. 

UCI lawyer Philippe Verbiest said Landis would officially remain 
Tour champion pending the American disciplinary process. 

"Until he is found guilty or admits guilt, he will keep the yellow 
jersey," he said. 'This is normal. You are not sanctioned before 
you are found guilty." 

The results of the second test come neariy two weeks after he 
stood atop the winner's podium on the Champs-Elysees in the 
champion's yellow jersey. 

Testosterone, a male sex hormone, helps build muscle and 
improve stamina. The urine tests were done July 20 after 
Landis' Stage 17 victory during a grueling Alpine leg, when he 
regained neariy eight minutes against then-leader Pereiro — 
and went on to win the three-week race. 

The tests tumed up a testosterohe/epitestosterone ratio of 1 1 :1 
— far in excess of the 4;1 limit 

"It's incredibly disappointing," three-time Tour winner i3reg 
LeMond told the Assodated Press by phone from the starting 
line at the Pan Mass Challenge in Sturbridge, Mass. "I don't 
think he has much chance at all to try to prove his Innocence." 

"It doesn't end here," said Landis' Spanish lawyer. Jose Maria 
Buxeda. "What matters Is the concept. A prohibited substance 
has been found in the samples, but ho immediate sanction 
comes into effect yet. The rider will defend himself." 

Landis, a 30-year-old former mountain biker, says he was 
tested eight other times during the three-week tour and those 
results came back negative. 



Since the Phonak team was informed of the positive test on July 27, Landis and his defense team have offered 
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varying explanations for the high testosterone reading — including cortisone shots taken for pain in Landis* 
degenerating hip; drinking beer and whiskey the night before; thyroid medication; and his natural metabolism. 

Another theory — dehydration — was rebuffed by anti-doping experts. 

'When I heard it was synthetic hormone, it is almost impossible to be caused by natural events. If s kind of a 
downer," said LeMond. the first American to win the Tour, "I feel for Floyd's family. I hope Floyd will come clean on 
It and help the sport. We need to figure out how td'clean the sport up, and we need the help of Floyd," 



Contributing: Wire reports 
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Updated 8/6/2006 11:26 PM ET 
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Tour de France Champ Floyd Landis Requests Test of Backup Urine 
Sample in Doping Flap 



Monday , July 31, 2006 



MADRID, Spain — 

Tour de France champion Floyd Landis offidally requested the 
testing of his backup urine sample Monday in an effort to clear his 
name of doping allegations. 

"We've send the fax to the UCI this afternoon," said Jose Maria 
Buxeda, one of Landis's two Spanish lawyers. "Now we'll have to 
adjust to their calendar," 

The UCI Is the Swiss-based international cycling union. 

• For complete sports coverage visit FOXSports.com. 

Buxeda said he's not sure when the "B" test will be carried out at 
the Paris doping laboratory, though it could be sometime this 
week. 
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Landis, who has returned to the United States, is willing to attend the analysis depending on the date, Buxeda said. ^ 

Landis tested positive for elevated testosterone levels following the 17th stage of the Tour de France, where he made a 
stunning solo breakaway in the Alps to put himself back into contention for victory after a poor performance the previous day. 

If his the B test is negative, Landis would be cleared. If it's positive, the 30-year-old American would face formal doping 
charges and could be stripped of his Tour victory and banned for two years. 

Landis's lawyers say they fully expect the backup test to confirm the original finding. 

Landis, speaking in Madrid on Friday, said his test results had nothing to do with doping, and that the high level of 
testosterone in his body was the result of his natural physiology. 

Testosterone is a naturally occurring male hormone that is banned when it is found in a ratio greater than 4:1 to another 
hormone, epitestosterone. 

Former professional Spanish cyclist Jesus Manzanp said he was given testosterone when he competed for the Kelme team, 
and immediately felt its effects. 

"It gives you a lot of strength, and it works very well," he wrote in the Spanish sports daily AS on Saturday. "It produces a 
euphoria." 

Oscar Pereiro of Spain, who finished second overall in the Tour de France, would be declared the winner if Landis loses the 
Tour de France title. 

it would be the first time in the history of the Tour of France that the winner has been disqualified for doping. 
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Landis fires back at cycling hierachy 



Advertisement 



Updated 8/6/2006 1 1 :24 PM ET 
By Sal Ruibal, USA TODAY 

Embattled Tour de France champion Floyd Landis says he's been treated unfairly by cycling's intemational goveming body 
and can't properly defend himself against charges he used illegal doping products to win the race. 

In his first interview after his second, or "B" urine sample was reported Saturclay to be positive for synthetic testosterone and 
an out-of-llmlts testosterone-to-epitestost^rone level, Landis lashed out at officials of the Union Cydiste Internationale (UCI) 
and the World Anti-Doping Agency for giving information on hfe case to the media wfhile not providing him with reports on his 
test results. 

The results of his initial test were made public July 27. 

"I just got the information on the 'A' sample a day and half ago," he said. "I had to find out about the 'B' from reading it In the 
media." 

Landis also pointed out that American sprinter Justin Gatlin's positive "A" test for an illegal testosterone ratio was not 
announced by track and field officials for three months, "while I had only two days to react to mine. (UCI head) Pat McQuaid 
said he had to release mine before the lab leaked it." 

He also pointed out that his remaricable comeback performance on Stage 17 — the stage where his positive tests came from 
— was not an anomaly, but his doping tests were, 

"I put in more than 20,000 kilometers of training for the Tour. I won the Tour of Callfomia, Paris-Nice and the Tour de 
Georgia. I was tested eight times at the Tour (de France); four times before that stage and three times after, including three 
blood tests. Only one came back positive. 

"Nobody in their right mind would take testosterone just once; it doesn't vyork that way." 

The 30-year-old racer says the biggest mistake he did make was responding to media reports as they surfaced, giving the 
impression he was coming up with new excuses daily. 

"I've been catching a lot of grief in the press: 'Floyd has a new excuse, a new reason for.what happened.' This is a situation 
where I'm forced to defend myself in the media. It would never have happened if UCI and WADA had followed their own 
mles," Landis said. 

'There's some kind of agenda there," he said wearily. "I just don't know what it is." 

Describing himself as "reasonable and logical," Landis refuses to see himself as a victim in the case and says there's "zero 
chance" someone from his Phonak team either inadvertently or purposely gave him synthetic testosterone. 
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Landis will undergo hip replacement surgeiy in about two weeks, then prepare for a hearing before the U.S. Anti-Doplng 
Agency sometime in the next month. He has not received notice firom USADA. 



••Something bad happened to me," he says, "but bicycle radng is the most beautiful sport in the worid. I want to 
it." 



remain part of 



He longs to ride his bike but says that is impossible because of the media crush around his home. 
"I need to (ride), believe me." he said. 'That will be the best day of the week if that happens." 



Find this article at: 

http://www.usatoday.com/sports/cycling/2006-08-06-landis-retort_x.htm 



n Check the box to include the list of links referenced in the article. 
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C. Ayotte, A. Charlebois, S. Lapointe, D. Bamault and M. Sylvestre 

Validity of urine samples : microbial degradation 

INRS-Sante, Montreal, Quebec 



Since several years, most often during summertime, we have observed the complete degradation of 
some urine samples upon arrival at the laboratory. Whatever conservation methods are^used in the 
laboratory, the damages are irreversible and some analytical results are invalid. 
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The collection of the urine samples is not done under sterile conditions and it is possible that 
micro-organisms be present and multiply during transportation (delays) under favourable" 
conditions and improper storage. Preliminary studies have permitted in some of these specimens, 
the identification of strains of Enlerobacteria and Staphylococcus, but not in all, the micro- 
organisms being already dead. These micro-organisms are found in the gut microflora or on the 
skin, their presence in urine samples collected in these conditions is no surprise. However, several 
specimens contaminated by such microbes were not showing signs of degradation. On the other 
hand, contamination may occur in the laboratory namely from the water used. In the past years, 
some experts have raised the possibility of microbial formation of testosterone in positive athlete's 
urine sample to contest the validity of the laboratory findings^ Their claim is that enzymes such as 
the 3(I7)-hydroxysteroid dehydrogenases (HSDH) and the A^-Sp-dehydrogenase for example, are 
able to convert several steroids to testosterone and that such enzymes are widely found in the 
micro-organisms that can contaminate urine samples. Some potential sources of microbial 
testosterone were described in the sixties. For example, the conversion of 5P-steroid to A^-steroid 
by the steroid A'-5p-dehydrogenase was reported' and 3p-HSDH and A** nuclear steroid 
dehydrogenase may convert saturated steroid to testosterone via 4-androsten-3, 17-dione and 1,4- 
androstadiendione^. 



(1995)'ll86 '^^'" ■ ^ "°'"""' ^' ^' "''''''■ '^°™"'- ^ °'''™"'' "^^ ■ "^-^ ^""'"- ^'"^'^'('^"^'■J. 345 

vf i^'IffA" ntlJ^'tf " "•• ^'^' ^'" ^^^"^^ P '-"'^- ^"^™ "'"'*<'°'^- T E. Barnian. Donnelley & Sons. 
Virginia, USA, (1969) p. 166. ' 

' KS. BUton Lancet, 345 (1995) 1 186, Enz>ine Handbook, T.E. Barman ed. (1969), P. Talalay et al JBC 218 
(1956)675. % ' 
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We have shown from preliminary work and after detailed analysis of the urinary steroids, that 
when some contaminated samples were subjected to temperatures of 37°C during days, the steroid 
conjugates were hydrolysed and testosterone and other urinary steroids accumulated in the free 
fraction'*(figure 1). Although we have not observed the alteration of the structure of the steroids 
(figure 2), the analysis of testosterone in the conjugated fraction was invalid. The increase of free 
testosterone in urine samples was also reported by Kjeld et alA The stability of steroids 
conjugates such as testosterone glucuronide in urine matrix was not studied extensively but it was 
shown and it is widely accepted, that their measurement is not impaired when the samples are 
stored at -20°C for up to one year . We have observed that if the urine samples are not 
contaminated, the steroid glucuronides are stable under these conditions, while the more'Jabile 
steroid sulfates such as epiandrosterone, androstendiol, dehydroepiandrosterone are hydrolysed to 
a certain extend. 



In the presence of other micro-organisms, the effects were more important and cumulative(figure 
3). In the cases observed, the major urinary steroids such as androsterone, etiocholanolone, 
epiandrosterone, testosterone and the androstandiols were extensively degraded and other steroids 
were formed and accumulated in the free fraction. These steroids were identified as the 5a- and 
5p-androstan-3, 17-dione (figure 4) usually present in trace amount in urine samples. After a 
several days, the natural steroids are undetectable (figure 5). The formation of 5a-androstandione 
which may hide the epitestosterone combined with the degradation of testosterone and 
epitestosterone caused an apparent reduction of the T/E value in some chromatographic 
systems^(figure 6), DHT is an intermediate in the microbial conversion of androstandio! to 
androstandione. Under such conditions, the analysis of natural steroids such as testosterone, 
epitestosterone and DHT is invalid. Since early 1991, our screening procedure includes the 
detection of the androstandiones and urine specimens showing their presence are given as invalid. 












^ C. Ayotte, A. Charlebois and D. Goudreault, J. Chromatogr, Biomed. Appl., accepted for publication in Januniy 

1995 

^ J.M. Kjeld, CM. Puah and G.F. Joplin, Clin. Chim. Acta, 80 (1977) 285 

^ K. Robards and P. Towers, Biomed. Chromatogr, 4 (1990) 1 ; E. VenturcUi, A. Cavalleri and G. Secreto, 

Chromatogr., Biomed. AppL, 671 (1995) 363 

' CAP revision report (1992)' 
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Similar effects can be observed during the enzymatic hydrolysis. Some crude mixtures of//, 
/•OTwa/za juices are known to possess some unwanted enzymatic activities causing the degradation 
of the urinary steroids^ When confirming an elevated T/E value, the free fraction is now also 
analysed in order to verify the absence of testosterone in the free form. AJthough it was previously 
reported^ we never observed the formation of free testosterone in urine samples ; however, more 
systematic investigations will be done. Furthermore, the measure of an elevated urinary pH value, 
although indicating the ageing of the sample, cannot in itself invalidate the analysis of a sample. 
Only half of the specimens of very high pH values (between 8 and 9) have shown signs of 
degradation invalidating the measure of the T/E value (figure 7) . Conversely, some heavily 
degraded samples were showing normal pH values. 
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The formation of the 5a/(3-androstandiones or the deconjugation of the urinary steroids are not 
observed when samples are stored at -20°C to 4°C even for prolonged periods of time. Both 
reactions are inhibited by bacteriostatic agents such as sodium azide and mercuric chloride added 
in concentrations of 0.5%. The agents must be added few hours before the incubation to 
effectively precipitate proteins. Lowering the pH is not necessary and may cause the hydrolysis of 
the steroids sulfates such as HgCb does. 

Conclusion 

We are now investigating more completely the bacterial contamination of urine samples. We will 
make a repertoire of the microbes found in specimens and of their effects. Inoculations of sterile 
urine samples and of culture media containing authentic steroids standards should provide more 
definitive answer, especially concerning the real possibility of forming testosterone in the samples. 
However, at this moment, urine samples collected under the present conditions are very often 
contaminated by microbes but this will not necessarily lead to the degradation of the specimen. 
Both degradation processes are stopped when samples are stored at temperatures below -4°C. 
Improvement of the transportation to the laboratory can solve the problem since even at jT'^C, 
nearly four days are needed to observe the signs of degradation. Instructions must also be given to 



^ M. Donike et al., R. Masse, C. Ayotte and R. Dugal, / Chromatogr., 489 (1989) 23 ; E. Vanluchene, W. 

Eechaute and D. Vandekerckhove, J. Steroid Biochem., 16 (1982) 701 

* H. Geyer et al.. Proceedings of tlie 13*^ Workshop on Dope Analysis, (1996) p.95. 
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doping control officers to insure a proper refrigeration of the specimens and this may prevent the 
addition of a bacteriostatic agent. The laboratory should report the results as invalid when signs of 
degradation are present. 
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Fig. 1 - Free fraction of a urine sample contaminated by bacteria (not identified) and incubated at 
37°C for 24 hours (upper panel) and 120 hours (lower panel). Peak 3 : epietiocholanolone (ISTD), 
4 : androsterone and etiocholanolone, 5 : 5a, l3-androstan-3a 1713-diol, 6 : epitestostreone, 8 ; 
ISTD, 9 : testosterone 
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g^ig- 3 - Urine sample inoculated with bacteria (not identified) (free and glucuronide fractions) 
Snd incubated at 37°C for 6 hours (upper panel) and 120 hours (lower panel). Peaks 1, 2 : 5B- 
Bndrostan-3,17-dione, 3 : epietiocholanolone (ISTD), 4 : A and Etio, 5 : 5a,B-androstan-3a,17B- 
^djols, 6 : epitestosterone, 7 : 5a-androstan-3,17-dione, 8 : ISTD 
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the GC/MS analysis of the authentic standard (20 ng injected). 



134 



m 



USADA1161 



fe^f, 



m 



m 




135 



u 

o 



cd 



CJ 



.2 



03 



a. 






T^ 



«J 



O 



■7^ 



<o 



rt 



<i; 



00 



USADA1162 



1$ 






■ '- 'i 

."1 : 

'■"•l 



M\ 



K'ri- 






^1 



Abundance 




20 23.40 23.60 23.60 24.00 24.20 24:^0 24.60 24:80 IZnn ?V?h' -' ' 



Abundance 

120000 
110000 
100000 

90000: 

80000^ 

70000^ 

GOOOO 

50000 

400OO: 

30000; 

20000^ 

looooi 

Ttme->23.20 23^40 ^^60 2180 iJSo 24^20 ^4 





40 24.60, 24.60 "25.00 -25.20 






Fig. 6 - GC/MS analysis (432.4 and 435.4 ion chrdmatograms) of the free and glucuroconjugated 
fractions of a urine sample contaminated by bacteria, 6 hours after inoculation (upper panel) and 
120 hours after (lower panel). Peaks 6 : epitestosterone, 7 : 5a-androstan-3,17-dione, 8 : I7a- 
methyl-5a-androstan-3l3,17l3-diol (internal standard), 9 : testosterone. 






m 



36 









PI' 't^'- 









. u 



1% 



m:^ 






m 



£■*■-;- 

m 



^^ 






I ■■ 



1^; 






o 


Tl 


§ o5' 


r-» 




-^ 


■-4 


o 








■a 




O 


*T3 


(r« 


-1 


-1 


n 


pj 


o 


3 

CO 


:3 


y-"^ 


no 


»— • 


ro 


^n 




^ 

i::- 


o 




C/3 




(a 


^O 


=5 


vD 


"O 


(/I 






o 




{/) 




VJ 




:r- 




o 




^ 








3 




CTQ 




(/> 








OQ 




D 




(/5 




O 




F-^, 




a* 




D> 




o 



ex 
m 

o' 

3 






o 



3- 
m 

< 

E* 
o 

O 
-r> 

V) 



w 

o 

o 

<' 



o 

O 

5' 



baclerial degradation (%) 




w 






37 



USADA1164 



tm^^^m^mm^pm&im^m^^^i^^m^^m^^^ 







USADA1165 



=^v^■^i>.■jl^l^,^J^i^;^pv ^ 



CU 



^ ja 



Cf. CL 



CO 



^ o" 



It: 



B § 



> 5* 



O ^ 






ty» 



o> 






N 

I. 



a* 

■-i 

o 

N 



??• 



00 
t/i 

o 



*T3 



o 



r-f OJ 



o 






s: 


c: 






m 








H 








s: 


O 

a 
o 


H 


cr 
o 


o 
o 

• * 




fi 






■-1 


133 


C/) 




O^ 




ro 




•I 


O 


o . 




o 

o 


< 


a 








^ 




OQ 


Q* 


tf 




01 


f* 


-«• 





o 

■I" 

"^ 
a> 
■-I 

3 
C 

B 



ai 



P 






■-•. Cn 



i> 



o 

•-f 


3 


^ 






O 




to 


5- 


3 


O 


O 


JU 


(-♦• 


K 


^-•. 


N^d 


O 


3 


GO 


•-t 
O 

3 


> 


O 
O 


0> 
3 


J^ 


3 

o 


a. 


9? 


m 


3 


CL 


W 






•-1 


•T3 




n> 


fD 


ft> 


)-^. 


f^ 


trt 


w 


f) 




(-► 




3 




O 
to 

f* 
O 
►1 

o 

3 

■-1 
CO 





CL 



^ o- 



o 



'2> ^' ^ >^ ^ 

h ^ "Z 7^ ^ 



fts 



!U 




OJ'- 


'-«i 


»-* 


<..■ 


3" 


v 


O 


»>:. 


Ou 


•1 


C 


2. 




m 


cr. 


P 


^ 


cr 


3 


I-* 


3- 




o 


o' 


O 




CO 


3 


3* 




o> 


y~^ 


£» 


5i> 


CJ*. 


^ 


CL 


3 


Dj* 




CL 


r* 


o 


0) 

ft- 


O 




< 


ta^ 


o 




'l;-^ 




3 
(/I 


B 


P 


w 




o 


3 


r*- 


CO 


f-»- 


Cu 


O^ 


(T> 


3* 






O* 


O 


"O 


to 




CL 


O 


P 


o 


CA 


•-t. 


3 


>-+> 




O 


*2- 


3- 
O 


> 
CO 


3 


CO 


CO 


3 


CO 


3 


CO 


to 


3 


tx> 


C 




CL 


CL 


^ 


o 




o 
o 


CO 

3 


a. 
o 

o 




cr 


o 


•-1 




o 


CO 


o 




3- 


^ 


1-^ 




1-* 


f* 




V) 


3- 
O 

3 




o" 




03 




p 


o 


3 




t/» 


«->■ 






r* 


(T> 


/--~s 




O 


a. 


^ 




3 


5?* 


oo 




a> 


O 

■I 


tn 






■-1 
3* 


2 
^ 




o 


a> 


n> 




to 


►-I 


•-1 




E. 


o 


o 




r-t' 


< 


o 




OQ 


w^ 


^ 




•I 


c 


rT 




n> 


P3 


3 




CD 


«-♦> 


^~rt 




»-♦ 


^^« 


P 




<T> 


o 


(-t- 




"I 


3 


O 
CL 




!-♦ 


O 






3- 


C 




3 


H 


to 




t>> 


tS 


3 



USADA1166 



~. ' ; ' -r: ■ ■ J :: ^- Jfi - ;/-g; : "eh & r j y . ^ »>rgfia 






s 


CO 

C 




> 






w 


a* 


Ou 






3 


o 










S 






O 

a 






:2: 






£L 






n 




o 


3 






t*! 




s 






C>5 




vt 


t» 








a; 

o 

cr 
a» 

5* 
o 


tn 

C 

•-1 

3 

!;r 
o 

■-1 

a 

a 






> 


o 

-3 
o 
•-t 

»-»■ 

n» 

1—. 

o 

& 

o 

o 

B 

» 

o 

5* 

CO 

s- 

«§■ 

O 
^^ 

I-* 

cr 

en 


o 

to 

c 

o 

tJ 
n> 

'r 
< 

o 

W> 

B 
o 

o 




^P 


n 


O 


O 




^H 


?r^^r^- "■' 


->--'''X- 






T/E Mean's of subjects with 3 or 
> values 


O 

CA 


en 
O 

>-* 

to 

V) 


o 

0) 

c=: 

t)} 

f-f 
cr 
>— • 
o> 

^* 

M 

1— ' 
NO 

1 


CO 
(/>" 

p 

E: 
o 

9 

6 


-J 


1— ' 

8S 




lO 

to 


=tfc 




to 


»o 




s 
^ 


to 


to 


N> 










io 




vo 
vo 





Ei 


CA 


cr 






!-♦ 


(V 


c 
a 


>-* 


•-<: 










TJ 


D 


iS 


a 


n 




/D 


u> 


CI 


C 


r* 


c 


IT-- 


CO 


rt» 


<9 




r» 


o 


</» 


c 


o 


6 


VI 


B? 


c: 


t.4 


n. 


{6 


v<- 


<. 




r& 


c: 


M 


rr 


■— > 




(> 


J^ 


■n 


C/l 


M 




tS 




■-1 




03 




!—■ 








o 




to 




1-^ 




—I 




o 




B 




^^ 




cr 




o 




T3 




O 




Xl 




cr 








V 












o 




o 




M 




o 




*-*> 




CD 




cr 




lU 




•-* 




cr 








fD 




o 




i« 




CA 




c 




<-r 








ro 




n 




r* 




(/> 




1— » 








o 




3 



Frt&quency 



8 8 



.1 


■^^M 


- 




'■ 


■ 




1 




1 

J 




1 18 






3 O 












r- R 






!^ 5 















a 




'^ 


Cl 




(W 


< 

c 


i 


c 
"I 


f9 


Si 


a 


c 


< 


(A 




•-1 


»*♦ 


tu 


w 




cr 

c: 












o 




-i 


p 




n 


o 

l-r, 




< 






Ci- 


09 




£= 


•-• 




-1 


o 




t3 


on 




Cfq 


tr* 




1— ' 


o 




vo 


a 




8 


-o 




vr> 


vo 




H-» 


o\ 






M 




ti 


c 




c 


.<?: 




ti- 


^ 




Ca 


i-» 




i3 


lU 




n 


*— •■ 




n 


cr 










i» 


o> 




H) 


n 




o. 


<n 




r^. 


^ 






tr 




cr 


O 




■t:^ 


cr 






03 




(j-> 


n. 










o 


i>j 



Frequency 




era 

c 



^, 



to 

B 

(A 

n 
<' 

CL 
CL 

c 

■-I 

B- 

(— ' 

vo 



USADA1168 



f^«-r.!;=iiTr=-dai3i-J3a 



Frwquancy 

8 5 B S § ?' 



4S^ 

00 




00 

c 



cr 

c 



cr 
(^ 

a 

c: 

B 

a* 



< 

o 
p 

cr 






cr 
*2t 



'5 



FroQuUfioy 

8 8 8 




— cro 

O j-j 






a\ 



o 

B 

o 



a 
.cr 



cr 



FrcfquerKsy 

S8Sgg888S 






. 1 t 1 1 1 1 1 1 

_ 








i ^ « 

B (O C 

s 1 









00 

c 
1 
n 



c 



C3 



O 

3 
B' 



CO 

.cr 









CO 

o 

V) 

O 

{U 

C= 

M 

c 


00 

D 
o 

V 


00 

a 

o 

to 
w 


00 

a 

o 

CA 

H- ' 

1 

to 


CO 

O 
o 

r-rt 

O 


Slaiistic/PercentiJe Cut-off 




CTs 




as 

oo 


to 


O 


=tfc 




O 

bo 
-J 




>— * 


o 

bo 

1— ' 


O 
OO 


8 




t— * 
>-* 




(—1 


o 


O 

to 








to 

bo 


to 

N> 




o 





o 



3 w 
<i> cr 

a 
^-^ hi 

--I " 

o "-a 

n 
a 



6 

< 
5r 



tr 



P 



Q. 



O 
P 

D. 



■-» 

O 

c 

cr 




standard Deviation 



X X 



/Tcfo* 
cr c 



b9 

n a 
<" ^ 

C/) " 

cr CJ 
—I -n 

is' 

ro P 
S O 

C 

.cr 



^ 



cr 



e* 



o' 
p 



00 

c 



Fr^quancy 




USADA1169 




——'■-'-- - ' " " ""*" ' l in i ^'Bi-n ' ■ . ■ ■ frtViQ ■ ^ ^■^ ■ TlTl^^^j^^ |Jl^ ^ . 1- J ■ . ^t . Ta■l^^i^iafl l, >-- , ^ ; T^^^-^-n 






o 



o 

o 

c 


n 
< 

o 

(A 

V 


o 
to 


O 
< 

o 

)-* 
lO 


o 
< 

o 
o 

» 


Staiisiic/Percentile Cut-off 


OS 




On 
OO 


to 

OO 
4a. 


o 


* 


oo 


OS 


OO 




on 
-o 


8 
^ 


to 




o 


o\ 

OO 




vo 


to 
to 




t-* 

o 
to 


00 


1— » 
o\ 


vo 



9 S? 

2 ^ 

n •• 

ji at 

^ o 

<» c 

'S o" 

a> -• 

m '- 

a ET- 

CTQ n 

0> ft) 

en a 



< 

w' 
o' 

n 



CI* 



c 
.cr 




o ^ 





00 


fl> 


'<j 




•« 


cr 






/*\ 


R 


S^ 


w» 


R 


"* 


*T3 


H 


W 


tS 






a 


n> 


rr 


en 

C 


n 


ft) 


rt> 


3 


CO 

9 




<T) 


<• 


"TJ 


H) 


O 


—i 


"-1 


M 


n 


c 


n> 


u> 


3 




i-t 






o 


? 


v> 


n 


C 


c; 


,S* 


o 


J^ 


a 






M 






o 


s 


r-fi 


0> 


< 


CD 


ta 


e 


•-1 






H 


cu 


rfl 


o 




a 




^— V 




^ 




O 




3 




B a 
n» oo' 

(-1 

ro 00 

B " 

S O 

"-» 

a** 

c 

o' 

s 






n 
o 

ft 



< 






^ 




T/E Ratio 







O 



^ SL *al 
•^ a* «i 

O era 
^ ^ 5 

^^ ** 

II §^ 

<o - 

II 3. 

4^ a* ,_j 
»— C: 2 

D uv g 

— ' nB M 

n & 

<^ 

O^ I-' 

"• *>J 

^ en 



IS 



T/E Ratio 




v> 

B- 


►si 


O 


00 


*: 


e 


S* 


1 


CM 


I-' 


fa 


l-t 


3 




►^ 


^ 


^ 


■n 


o_ 


(3 


n 


to 


B- 
B 


CD 


(re 


<<■* 


n> 


n) 






B' 


o 


b> 


o 


B 


l-t> 


B- 


^ 






<T) 


< 




&> 


a> 


■-1 






M 


tu 


H 


cr 

b; 


t^ 


^ 


to 


'Ui 


O 


00 


(/> 


O 


' 


t-h 




vo 




--4 




M 




e 




cr 








R 




r-t 




CA 








<D 




X 




SO 




B 




TJ 



T/E Ratio 




to 


v> 


*^ 


<-> 


B* 






O 


00 






c 
2 


< 


OO 


>-» 




^^ 


o 


o 


^ 


«» 


II 


< 


^ 


1— » 
so 






n 
3 


a* 






n 


B 




^ 


O 




n 


*-^ 




< H 




A 


C^ 




Lk> 


< 




o 


•-1 






Cl> 




fti 


rr 




>J 


tr.i 




u. 






H 


^ 




e?5 






V 


o 




w 


"-"^ 




* 


vo 










> 






11 


^ 




0\ 


?^ 




^ 


CA 




n 






< 






Cl 




cz3*a 



USADA1170 



Clinical Chemistry 43:7 
1280-1288 (1997) 







Issues in detecting abuse of xenobiotic anabolic 
steroids and testosterone by analysis of athletes' 

urine 

Don H. Catlin/'^* Caroline K. Hatton/ and Sanja H. Starcevic^ 



Over the last decade the number of laboratories accred- 
ited by the International Olympic Committee (IOC) has 
grown to 25. Nearly half of the ~90 000 samples tested 
annually are collected on short notice — the most effec- 
tive means to deter the use of anabolic androgenic 
steroids (AAS). The major urinary metabolites of AAS 
have been characterized and are identified by their 
chromatographic retention times and full or partial mass 
spectra. The process of determining if an athlete has 
used testosterone (T) begins with finding a T to epites- 
tosterone (E) ratio >6 and continues with a review of the 
T/E-time profile. For the user who discontinues taking 
T, the T/E reverts to baseline (typically ~ 1.0). For the 
extremely rare athlete with a naturally increased T/E 
ratio, the T/E remains chronically increased. Short-act- 
ing formulations of T transiently increase T/E, and E 
administration lowers it. Among ancillary tests to help 
discriminate between naturally increased T/E values 
and those reflecting T use, the most promising is deter- 
mination of the carbon isotope ratio. 

INDEXING TERMS: sports medicine • epitestosterone 

Testing for Anabolic Steroids 

ACCREDITED LABORATORIES 

In 1983 five laboratories were accredited by the Interna- 
tional Olympic Committee (lOC)^ to perform national and 
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international sport drug testing. Now there are 25 accred- 
ited laboratories, and several more are training and pre- 
paring for the initial inspection and examination. The 
accreditation process is initiated by a recommendation 
from the National Olympic Committee and a commitment 
from the Committee or other relevant national authority 
to support the laboratory. The laboratories are reaccred- 
ited annually on the basis of performance on one annual 
examination with blind samples and several proficiency 
tests. In addition, the laboratories are obliged to adhere to 
rules and regulations laid down in the IOC Medical Code 
[1]. Of these, the most important is a provision that 
forbids testing samples from athletes outside of a regu- 
lated program that includes sanctions. 

For a program to help deter athletes from using drugs, 
an important factor is geographical access to a laboratory; 
thus, the ideal distribution of laboratories would be in 
proportion to population. This is not yet the case, but it is 
improving. Seventeen of the laboratories are in Europe, 
three in North America, three in Asia, and one in Austra- 
lia; South Africa is the most recent addition. There is still 
no laboratory in South America or the Middle East. A 
second, equally important factor is the number of tests 
performed on the national athletes. In some countries, 
Olympic-caliber athletes are tested many times a year by 
the national authority and may be tested other times by an 
International Federation. In other countries, where there 
is little or no national testing, an elite athlete may be 
tested only at major national or international competi- 
tions. 

RESULTS REPORTED 

The total number of tests conducted by IOC-accredited 
laboratories and the percentage of those positive for 
anabolic steroids are shown in Fig, 1. The total number of 
tests performed in 1994, the latest year for which data are 
available, was 93 680, compared with 33 982 in 1986, The 
graph shows rapid growth in the late 1980s, with a peak 
annual increase of 36% between 1989 and 1990. This 
corresponds to a time when sport organizations and the 
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Rg. 1. Total number of urine samples tested in IOC-accredited 
laboratories by year {bars); the curve shows the percent of all samples 
that were reported positive for anabolic steroids. 

media were particularly focused on the influence of drugs 
on sport. In the 1990s, the annual growth has tapered off, 
averaging 3.5% for the last 3 years shown in Fig. 1. Of 
greater importance than the number of tests is the pro- 
portion of tests performed on samples collected out-of- 
competition (OOC), i.e., samples collected on short notice 
or with no notice. OOC testing is the most effective 
deterrent to the use of anabolic androgenic steroids 
(AAS). In 1987, the percentage of total tests that was OOC 
testing was 17%, whereas in 1993 and 1994 this was 39% 
and 43%, respectively. It is encouraging that the percent- 
age of OOC tests continues to increase at a rate equal to or 
greater than the total growth rate. 

Laboratories that contribute data such as those re- 
ported in Fig. 1 are asked to classify the samples into the 
categories of major international competition, interna- 
tional competition, national competition, and OOC. Ide- 
ally, the OOC competition category should be further 
subdivided by the actual amount of time elapsed between 
notice to test and collection of the sample — because some 
steroids have effective half-lives of detection of just a few 
hours. Some of the OOC samples in Fig. 1 may represent 
samples collected after as much as 3 days' notice and 
others after virtually no notice. In sonne countries, virtu- 
ally all OOC tests are no-notice tests. 

The percentage of samples that test positive for AAS 
(Fig. 1) provides some information on the trend of usage; 
however, the lack of further detail precludes conclusions 
about individual sports or subsets of athletes according to 
level of performance. For example, an elite athlete who 
competes several times a year in track and field will 
probably give many samples, both in-competition and 
OOC, over the course of a year. Yet Fig. 1 gives only the 
total number of tests, not the number of athletes tested. 
Further, the data do not take into consideration the 
ultimate disposition of the case. For example, not all cases 
illustrated in Fig. 1 result in sanctions, for various factors 
that influence the adjudication process [2]. Despite the 
shortcomings in the available data, however, evidence is 
ample that a growing number of nations and sport 
federations are conducting credible testing. 



Detection of Xenobiotic AAS 

In 1994 about two-thirds of the steroid-positive cases 
shown in Fig. 1 were xenobiotic AAS. For these cases, 
detection is based on identifying the parent drug or 
metabolite(s) or both. Identification consists of obtaining 
the chromatographic retention time or relative retention 
time and the mass spectrum of the substance and showing 
that the (relative) retention time and spectrum match that 
of a reference compoimd. Fig. 2 shows the total ion 
chromatogram for an analyzed urine from a male who 
ingested boldenone. The peaks corresponding to bold- 
enone (17)3-hydroxyandrosta-l,4-dien-3-one) and two ma- 
jor metabolites (17)3-hydroxy-5/3-androst-l-en-3-one and 
3a-hydroxy-5j3-androst-l-en-17-one) are emphasized [3]. 
The spectra of these three peaks matched those of known 
(reference) compounds (data not shown). In this case the 
analysis identified not only a xenobiotic steroid but also 
two metabolites of the steroid. Thus the amount of 
analytical information obtained in this analysis is far 
beyond simple identification of a single substance; in- 
deed, this analysis is helpful in responding to assertions 
that the sample might have been fortified, because the 
finding of metabolites is legal evidence that the individual 
who submitted the urine ingested the substance. 

The ability of the laboratories to detect xenobiotic AAS 
continues to improve, given a growing body of knowl- 
edge of the metabolism of the compotmds, method im- 
provements, and instrument advances. The major metab- 
olites of virtually all AAS are known and many have been 
synthesized [4], For some drugs, as many as 11 metabo- 
lites have been detected [5]. The recent development of 
methods for analysis by high-resolution mass spectrome- 
try (HRMS) is an important, but expensive, advance. 
HRMS operates in the selected-ion monitoring (SIM) 
mode to screen for xenobiotics and in the full-scan mode 
for confirmations [6]. This approach is particularly adept 
at screening for long-lasting metabolites of stanozolol and 
methandienone. As in all sports drug testing, a confirma- 
tion assay is performed on samples that screen positive. 
Note that the HRMS-based method described by Schanzer 
et al. [6] uses immimoextraction or HPLC to clean up the 
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Fig. 2. Total ion current chromatogram of a urine sample collected from 
a subject who ingested boldenone. 

The arrows point to boldenone (17/3-hydroxyanclrosta-l,4-dlen-3-one) and two 
nnajor metabolites: 17j3^ydroxy-5/3-androst-l-en-3-one (Ml) and 3a-hydroxy-5i8- 
androst-l-en-17-one {M2). 
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sample extracts before HRMS confirmation of stanozolol 
or methandienone metabolites, respectively. 

One aspect of identification that continues to be de- 
bated is ti\e absolute amount and nature of analytical 
information that must be obtained before a positive report 
is issued. Some advocate obtaining a full ion scan of at 
least one of the substances named in the positive report. 
Others find that SIM is sufficient, and still others use SIM 
with the major ions bracketed by the adjacent masses. 
Monitoring the preceding nominal mass allows demon- 
stration that it is not substantially more intense than the 
ion of interest and thus excludes the possibility that the 
latter is an isotopic peak from some interference. The 
subsequent mass must have the expected response. Gen- 
erally, drug-testing programs in the context of athletics 
ascribe to the full-scan approach for at least one of the 
substances reported. This is in contrast to the widely 
accepted practice in drugs-of-abuse testing of reporting 
positive cases on the basis of SIM data [7, 8]. 

Another aspect of xenobiotic steroid testing that merits 
review is the question of the origin of the steroid and 
metabolites. One report [9] describes the finding of small 
amounts of boldenone and two metabolites in the urine of 
a normal man who had not received boldenone. This case 
argues for caution in interpretation of positive tests for 
low quantities of boldenone, for additional studies of this 
issue, and for devising ways to discriminate between 
endogenous and exogenous sources of boldenone. It is 
illegal in most coimtries to treat or feed cattle with 
anabolic steroids, and European countries in particular 
vigorously monitor meat for contamination with anabolic 
steroids; nevertheless, evidence of contamination exists 
[10]. Debruyckere et al. [11], investigating the possibility 
that contaminated meat could result in steroids or their 
metabolites in human urine, found that some meat ob- 
tained from butcher shops contained clostebol acetate and 
that its ingestion led to excretion of a clostebol metabolite 
(4-chloro-delta-4-androstene-3-alpha-ol-17-one [9]) in 
urine. The possibility that urine from untreated subjects 
may contain very low concentrations of nandrolone me- 
tabolites has been discussed [12, 13h however, the mass 
spectrum of these substances has not been presented, and 
others find no evidence for nandrolone metabolites in 
human urine after ingestion of meat from animals that 
were treated with nandrolone decanoate 28 and 61 days 
before slaughter [14]. Clenbuterol has been reported in 
very small amounts (<1 ng/L) in some human urines 
after ingestion of meat from clenbuterol-treated animals 
[14]. In an experiment designed to show human contam- 
ination, ingestion of meat from chickens deliberately 
treated with methenolone heptanoate led to finding me- 
thenolone and metabolites in urine [15]. 

Detection of Doping with Testosterone (T) 

Doping with endogenous steroids is the most serious 
issue facing sport today; when cleverly administered, 
these are very difficult to detect. Quadrupole mass spec- 



trometers cannot distinguish between pharmaceutical T 
and natural T because their spectra are identical. The 
average male produces 6-10 mg of T per day, of which 
only —1% is excreted in urine. The urine concentration of 
T increases briefly after T administration; however, T has 
a short half-life (—1 h) and its concentrations fall rapidly 
[16]. Even T enanthate, an ester that increases concentra- 
tions of T in serum for ~2 weeks, often does not cause an 
obvious increase in urine T. Urinary androsterone and 
etiocholanolone account for ---70% of a dose of T [17]) 
however, many other endogenous steroids are metabo- 
lized to androsterone and etiocholanolone, and neither 
their concentrations nor their ratio is a useful marker of T 
administration. The ratio of androsterone to epitestoster- 
one (E; 17a-hydroxy-androst-4-en-3-one) has some utility 
as a marker of recent T use. 

Various approaches to prove T administration have 
been considered within the practical constraint that only 
one untimed urine is available for the screening test. 
Brooks et al. [18] pointed out that urine concentrations 
vary over a very wide range such that defining T doping 
as a concentration that exceeds an upper limit of normal 
would be difficult. Instead, they advocated measuring the 
ratio of T to luteinizing hormone (LH) in urine, because 
chronic administration of T inhibits the production of LH 
and lowers the urine concentration of LH. Detailed stud- 
ies of urine T/LH ratios are available [19]. Because the 
T/LH and other urine ratios are independent of urine 
volume and other factors that influence concentration, 
such ratios have been used extensively to detect doping 
with endogenous substances. One major drawback of 
T/LH is the lack of a reference method for LH [20]. 

Doping with T was reported in the 1950s [21], but not 
until 1982 did an effective test became available: Donike et 
al [22] proposed to detect T doping by monitoring the 
T/E ratio. E is the 17a epimer of T and is present in urine 
in concentrations similar ^o T. T and E differ chemically 
only in the configuration of the hydroxyl group on C-17. 
T is not metabolized to E [23], and T/E increases after T 
administration. Subsequently, Dehennin and Matsumoto 
pointed out that T administration lowers the concentra- 
tion of E [24]} thus, the increase in T/E results from an 
increase in T and a decrease in E. 

In 1982 the IOC Medical Commission defined a T/E 
>6:1 as the dividing line between the presumed upper 
limit of normal T/E values and doping with T. Since then, 
a small number of cases have been foimd with T/E >6:1 
but without the subjects having been administered T 
[25-281 Therefore, the definition of T doping has been 
changed: Individuals with T/E >6:1 undergo further 
testing before a conclusion is reached on the etiology of 
the increased T/E. The shape of the distribution of T/E 
values for 3710 male athletes (Fig. 3) is skewed, having a 
median of 1.1, and is 5,6 or less in 99% of the athletes 
tested. Of those with T/E >6:1, some admitted using T 
and others denied ever using it. Moreover, a T/E that is 
not >6 does not mean that the individual has not used T 
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Fig. 3. Distribution of urine T/E in 3710 urines collected from male 
football players participating in a steroid detection program. 

In most cases the athletes had <48 h notice of the test. The upper end of the 
distribution Is such that the highest bin contains all T/E values >6:1. The 
highest three ratios were 30, 36, and 57. Ordinate, no. of samples. 

recently; rather, it is consistent with recent use of short- 
acting T, use of T and E together, use of E to camouflage 
recent T use, or no use of T. When T/E is not >6, the 
laboratory issues a negative report, recognizing that it 
may be a describing a false-negative sample. 

t/e-time profile 

In view of the many interpretations of an increased T/E 
value in a single urine, a strategy is needed for managing 
individual cases. If the athlete has never been tested 
before, one should try to obtain at least two additional 
samples at 3- to 6-week intervals, with as short a notice as 
possible. Next, plot the T/E results against time and 
calculate the mean, SD, and CV. Stable T/E values are 
interpreted as consistent with physiological or natural 
increases of T/E, and decreasing T/E values indicate that 
the high result reflected T administration. If the individ- 
ual has been tested two or more times before the increased 
T/E result is obtained, and these T/E values are near or 
less than the median T/E for males (—1.0), then the high 
T/E is a strong indication of T administration. The actual 
value of the T/E is very helpful in differentiating natural 
increases from T administration, particularly if the T/E is 
15 or higher. At those values, the likelihood of natural 
increases is remote. Conversely, the closer the high T/E is 
to 6:1, the more likely is the possibility of a physiological 
etiology. 

Our data on urinary T/E ratios from drug-free males 
reveals that, for three or more samples taken at monthly 
or greater intervals, the CV will be <60%; 55% is the 
maximum we have observed. Fig. 4 shows the T/E-time 
profiles for three athletes. Athletes B and C have a mean 
T/E of 1.0 and 2.3 and CVs of 9.8% and 39.5%, respec- 
tively. Athlete A, whose initial T/E was 8.0, has a mean of 
2.7 and CV of 105%; his pattern is typical of a T user who 
gets caught and discontinues T. In our experience, most T 
users who give three or more samples will have a CV 
>60%. This is in agreement with the data of Garle et al. 
[29] and appears to be consistent with the athletes who 
displayed a 'T/E spike" pattern described by Baenziger 
and Bowers [30]. 



Many males will have a remarkably stable T/E over 
several months or years [31-33], For example, the volim- 
teer in Fig. 5 has a stable T/E over the first 9 consecutive 
days (CV 3.5%) and in intermittent assays over 8 months 
(CV 35%). Donike et al. reported [32] that the CV (in 
normal males) will not exceed 30%; however, in a study of 
796 athletes who provided at least 3 urines over 2 years, 
Baenziger and Bowers [30] showed (their Figs. 8 and 9) 
that about one-third had CVs >30%, and that the 90th 
percentile for the CV of T/E ratios was 58%, Further, in a 
study [29] of 28 athletes with at least one T/E >6, 17 (61%) 
had CVs <30%, but 10 (36%) had CVs of 31-43%; the 
authors regarded the former group as "not likely to be 
testosterone users," and the latter as being in a "grey 
area." In the only study that covers several months of 
sampling in females (2 samples a month for 12 months, 5 
subjects), Mareck-Engelke et al. [33] reported CVs of 15%, 
51%, 25%, 31%, and 30%. Thus, although CVs are a useful 
guideline to imderstanding the T/E-time profile of an 
athlete, various factors may influence the T/E (see below, 
and [34]); therefore, the interpretation of a profile that 
includes one sample with T/E >6 should take into 
accoimt all the available information for the subject tested. 

The role of quantification of concentrations of T and E 
is important in the interpretation of T/E; however, the 
most useful information is the overall pattern of the 
T/E-time profile. Analytical and instrumental factors that 
influence the determination of T/E need to be taken into 
consideration [35, 37]. If the actual T/E value is reported, 
it is important to have documentation of the confidence 
interval of the measurement, in case that information is 
requested. Likewise, if the sample is reported as >6:1, it is 
important to have documentation of the statistical criteria 
used to make the decision. 

The precise value of T/E is less critical if the value is 
two or more times the 6:1 threshold for reporting. The 
rationale for caution is that precise numbers are readily 
attacked by litigation attorneys, and lay-adjudicators of- 
ten do not imderstand measurement variability. For ex- 
ample, the T/E on confirmation A will not be identical to 
the confirmation B value for T/E, and both will differ 
from the T/E reported in the screening assay. 
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Fig. 4. T/E profiles of three athletes sampled four times over 170 days 

on relatively short notice. 

The T/E of the first sample from athlete A was 8.2, followed by subsequent T/Es 
of 1.2, 1.3, and 1.4 (mean = 3.0, CV = 114%). TheT/Es from athlete B showed 
minimal variability (mean = 0.97, CV = 9.8%); athlete C revealed greater 
variability (mean = 2.3, CV = 40%) but gave ratios still within our norms for 
non-T-using controls. 
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In many cases of increased T/E, the concentration of E 
is low (<5 iu,g/L). Because the CV of the assay increases at 
low concentrations of T or E (or both), the corresponding 
CV of the T/E may be relatively high. Low concentrations 
of T are not an issue with T/E ratios; however, very high 
concentrations of T (>300 fi^/L) are an indication of 
recent T admiiustration. Expressing T and E concentra- 
tions in nanograms per milligram of creatinine is useful, 
but this approach has not been widely used, probably 
because of concerns that creatinine excretion rates are 
influenced by exercise and many other factors [26]. 

INCREASED T/e 

T/E between 6:1 and 10:1. If an athlete produces three or 
more urine samples with T/E >6:1, none with T/E <6:1, 
and a CV <60%, we tentatively classify the results as 
naturally increased and recommend additional tests. We 
also take into consideration the absolute value of the E 
and the amount of advance notice for the collections. If, at 
this point, a clinical examination and serum tests have not 
been performed, we recommend serum tests that are 
routinely available to the clinician: complete blood coimt; 
routine chemistries, including HDL and LDL cholesterol; 
free and total T, sex-hormone-binding globulin, dehy- 
drotestosterone, follicle-stimulating hormone, and LH; 
urine LH; and a complete medical history and physical 
examination, with emphasis on the hypothalamic-pituit- 
ary-testicular axis and the adrenal. If these evaluations 
are normal, the likelihood of a T-secreting tumor is 
extremely remote. If the serum T is increased or if the 
follicle-stimulating hormone or LH is low, or both, it is 
important to extend the evaluation and determine if there 
is an endogenous source of T or the use of exogenous T. In 
difficult cases, a 24-h urine may be collected; analyzed for 
the total amoimt of T, androsterone, and etiocholanolone; 
and the results compared with published norms [39]. For 
a few of the athletes we monitor, serum tests and clinical 
evaluation have been performed and the results have 
been normal. 

T/E >10:1. In this situation, we still recommend a mini- 
mum of two additional tests, even though we have never 



Fig. 5. T/E ratios of a drug-free volun- 
teer who contributed 31 samples over 
8 montlis. 

For the first 9 days a sample was collected 
each day, all were analyzed in one batch, and 
the CV was only 3.5%. For the second period 
of consecutive dally samples shown, the CV 
was 21%. The CV for all samples was 35%. 



encoimtered a case of potential physiologically increased 
T/E where the mean is >15:1. If the first sample tested 
from an athlete exceeds 15:1, we expect the subsequent 
T/E values to decrease to <6:1; in all cases where three 
additional samples have been obtained, T/E did fall to 
<6:1. If the index T/E is 10-15:1, a later T/E will decline 
to <6:1 in most, but not all, cases. When it does not, we 
recommend the clinical evaluation described above and, if 
possible, one or more of the ancillary tests described 
below. 

Recently, we have encoimtered several cases where the 
T/E has remained in the 9-13:1 zone despite as many as 
five additional samples collected with <24-h notice (Fig. 
6). These cases are a growing concern because they raise 
the specter of sophisticated T delivery systems that can 
produce stable yet very high T/E values; moreover, they 
may be increasing in frequency. 

ANCILLARY TESTS TO DETECT T ADMINISTRATION 

Invasive tests. In case the above approach still does not 
lead to a definitive determination of whether or not T has 
been used, additional tests may be performed— with the 
understanding that documented experience with these 
tests is limited and that more-invasive techniques are 
involved. 

The ketoconazole challenge test [26,27,40] involves 
collecting urines before and after administration of an oral 
dose of ketoconazole, which inhibits the synthesis of T. In 
a normal male, after administration of ketoconazole, uri- 
nary T declines, E is unchanged, and T/E decreases 
[27, 40]. Conversely, if the T/E is increased because of T 
administration, the T/E after ketoconazole administration 
increases. In individuals who probably have a naturally 
higher T/E, the ketoconazole test reveals a pattern similar 
to that of the normal male [27, 40]. Experience to date with 
the ketoconazole test indicates that it differentiates be- 
tween T users and nonusers. Its greatest potential appli- 
cation is to determine whether individuals suspected of 
having physiologically increased T/E respond as ex- 
pected. At this time, the test is not widely used in the US 
because it requires drug administration and entails the 
risks related thereto, as well as commitment and expense 
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Fig. 6. T/E-time profile for one athlete who gave five 

samples on short notice over 13 months. 

Although the mean of 13 is high, the CV Is relatively low (22%). 
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on the part of the athlete or the sports organization. There 
is also a sense that athletes with naturally increased T/E 
should not be coerced into the test for the sake of proving 
their iimocence. 

Another approach is based on measuring the concen- 
tration in serum of any substance that precedes T in the 
biosynthetic pathway to T and calculating a ratio of that 
substance to T; in the presence of exogenous T, the 
production of the precursors will be suppressed and the 
ratio should be high, Carlstrom et al. [20] described 
the serum 17a-hydroxyprogesterone/T ratio, presented 
the distribution of values for 12 males who did not use T, 
and showed that the ratio is increased after T administra- 
tion; in the one subject with chronically increased T/E, the 
17Q!-hydroxyprogesterone/T ratio was within the normal 
range. More experience with this test is desired. 

Noninvasive tests. In typical T/E analysis, the glucuronides 
and sulfates in the urine samples are hydrolyzed with 
)3-glucuronidase from Escherichia coli or Helix pomatia. In 
the former case, the test measures the ratio of total T 
(unconjugated T plus the T deconjugated from the glucu- 
ronide) to total E. In the latter case, the tmconjugated 
glucuronide and to some extent the sulfate fractions are 
taken into account. Dehennin [41] has taken the additional 
step of measuring the concentrations of T and E glucu- 
ronides (TG, EG) and sulfates (TS, ES) plus other precur- 
sors of T and E. He used j3-glucuronidase to obtain the 
glucuronide fraction and DEAE-Sephadex to separate the 
sulfates from the glucuronides and the nonconjugated 
steroids. He has proposed [41, 42] that individuals with 
T/E >4:1 have a defect in E production, which results in 
decreased concentrations of EG and normal or increased 
concentrations of ES. Further, he finds that individuals 
with T/E >4:1 have low EG/ES ratios, and their TG/ 
(EG+ES) values are less than the increase threshold 
(mean + 4.5 SD) of the reference group. Additional 
studies of these and other proposals [30] of Dehennin are 
underway. To that end, SanauUah and Bowers [43] have 
synthesized deuterium-labeled T and E glucuronides and 
sulfates and have developed a liquid chromatography- 
tandem mass spectrometry method for directly quantify- 
ing these moieties. 

Another noninvasive test is the determination of the 
carbon isotope ratio (CIR). Most carbon atoms are ^^C, 
and a very few are ^^C and ^^C. Becchi et al. [44] explored 
the hypothesis that the ^^C/^^C of synthetic T differs from 
the ^^C/^^C in endogenous T. Using a specialized GC-MS 
that measures this CIR, they found support for the hy- 
pothesis by showing that, after T administration, the d^^C 
°/oo values for T were <— 27, whereas samples from 
normal controls had values that were less negative than 
-27. In a subsequent study, the 5-^^C Voo values for T, 
cholesterol, and metabolites of T were determined for 25 
saniples from 8 apparently healthy volunteers before and 
after T administration [45]. The 8^^C 7oo values of T and 
metabolites were lower after T administration, and dis- 



criminant analysis correctly identified the samples col- 
lected after T administration [45], More recently, we have 
measured the 5^^C 7oo values of T in 14 urines from three 
individuals whom we expected to have physiological 
increases of T/E. The d^^C Voo values of T in all 14 was 
between -24 and -27. At this juncture, the CIR studies 
consistently show that after T administration the S^^C Voo 
values of T are -30 to -36 if the T/E is >10; however, the 
studies to this point have not included enough samples 
from T users with T/E ratios in the critical range of 4:1 to 
10:1, so the sensitivity of the CIR test is not known. 
Although it was encouraging to find high T S^^C Voo 
values in three subjects presumed to have physiologically 
increased T/E, more data are needed. Further on-going 
studies are anticipated to improve on the measurement of 
CIR and on the premeasurement analytical techniques. 

OTHER VARIABLES INFLUENCING t/e 

Ethanol In 1992 Falk et al. [46] measured the T/E before 
and after administering ethanol (2 g/kg) over 4 h to four 
males. The ratio increased by 60% in one, ^20% in two, 
and no change in the fourth [46]. Subsequently, papers 
presented at a workshop on doping [47-49] found differ- 
ing effects of ethanol on the T/E. Males showed no 
significant effect of ethanol on T/E at doses of 1.0-1.2 
g/kg [46,49], whereas the same dose produced large 
increases in another study [36]. At very high doses of 
ethanol (2 g/kg), the T/E ratios of males increased, 
although none exceeded 6:1 [46, 47, 49]. The T/E ratios in 
females appear to be more sensitive to ethanol. Doses of 
1.0-1.2 g/kg produced either no effect on T/E [49] or 
increases [48], and high doses produced increases [47, 49], 
including two that exceeded 6:1 [48,49]. The effect of 
ethanol on T/E appears to be limited to the 8 h after 
completing the ingestion. It will be important to advance 
these studies by adding placebo controls to factor out the 
effects of biorhythms and other sources of potential bias 
and to clarify dose-response relationships. Until further 
details are available, one may prudently consider that 
large and inebriating doses of ethanol may increase the 
T/E for several hours after ingestion and that some 
females may be particularly sensitive to the ethanol effect. 

Gender. Little is published about gender differences in 
T/E; however, in our experience, the T/E distribution of 
a control group of female students, who are not at risk to 
take T, is shifted slightly to the left (lower values) of the 
distribution for control males. The reason for this is not 
known. We have found, however, that the mei\strual cycle 
may influence T/E. We obtained daily T/E values on 
morning urines from three females throughout a total of 
five menstrual cycles; each showed a peak during menses, 
and the nadir-to-peak T/E ratio could vary by nearly 
threefold over the course of a cycle. Data on three cycles 
in one of these subjects have been presented [50]. In other 
studies that collected 24-h urines from four females on 
days 2, 7, 14, and 21 of the menstrual cycle [337, at the 



USADA1176 



1286 



Catlin et al.: Detection of testosterone and xenobiotics 



beginning and at mid-cycle for 1 year (n = 5) [51], there 
was no evidence of a relationship between T/E and the 
menstrual cycle. Additional studies using identical proto- 
cols will help clarify the relation between T/E and the 
menstrual cycle. 

Masking Testosterone Administration 

Short half-life formulations of T. Currently, the drug of 
choice for the management of hypogonadal syndromes is 
T enanthate, typically given by injection every 2 or 3 
weeks in doses of 100-200 mg. Because parenteral injec- 
tions are inconvenient, the pharmaceutical industry has 
been developing alternative formulations and routes of 
administration. T cyclodextrin is a formulation adminis- 
tered by having the patient place a tablet in the buccal- 
sublingual pouch to be absorbed into the bloodstream. A 
dose of 5 mg produces serum concentrations of T within 
the reference range for normal [52] but, because of the 
very short half-life of T, the drug must be taken three 
hmes per day. This preparation leads to very high urinary 
ratios of T/E, but these typically fall to <6:1 within 4-6 h 
(Fig. 7) [55], Two T formulations that utilize the transder- 
mal route of administration became available recently and 
others are in development [53, 54], One of these is a T gel 
that is administered by applying the gel on the skin. As 
expected, this formulation also increases the urine T/E 
(Fig. 7). (These studies were approved by the institutional 
review board.) The question remains whether or not these 
preparations can be administered in sufficient doses to 
enhance performance. The threshold dose for a pharma- 
cological effect of T in men is not known, but 600 
mg/week of T enanthate for 10 weeks is known to 
increase fat-free body mass and muscle size and strength 
in healthy men [56]. Given that T cyclodextrin is readily 
bioavailable, we can reasonably suspect that it would 
provide enhancement. 

Administration of E, Anecdotal reports suggest that E is 
used as an emergency measure to rapidly lower a T/E 
that is above-normal as a result of T administration. E is 
not available in a pharmaceutical dosage form but it is 
available as a chemical. For this reason the IOC Medical 
Commission classified E as a urine-maiupulating agent, 
set 150 iLLg/L (520 nmol/L) as the threshold for reporting 
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Fig. 7. T/E ratios in urines collected at 4'h intervals after transdermal 
and sublingual-buccal administration of T to two subjects. 
The sublingual formulation contained 25 mg of T embedded in cyclodextrin. The 
transdermal formulation contained 100 mg of T. 



cases, and later changed the threshold to 200 jLtg/L (693 
nmol/L). In our opinion the threshold should be higher: 
We often eiicoimter cases in the 150-200 fxg/L range. In 
the future we expect that the CIR technique might be 
useful for detecting E administration. The two highest E 
concentrations we have encountered in urine samples 
were 1200 (4.16 /xmol/L) and 1550 /xg/L (5.20 /utmol/L). 
Perhaps the ideal doping agent would be a combina- 
tion of T and E designed to deliver T and E in a ratio of 
—25:1, i.e., the ratio of production rates of T and E in men 
[42]. In theory, this might produce a T/E of 1:1 and 
therefore produce false-negative test results while allow- 
ing administration of T. In practice, the dosing regimens 
do not always lead to T/E <6:1, and the formulations are 
cumbersome to prepare. Moreover, Dehermin [42] pro- 
poses to detect this scheme by measuring the ratio of T 
and E to 5-androstene-3j3,17a-diol, a precursor of E, and 
Kicman et al. [19] have shown that the T/LH ratio is high 
after administration of combined T and E. 
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LONG-TERM ADMINISTRATION OF TESTOSTERONE 

ENANTHATE TO NORMAL MEN; ALTERATIONS OF THE 

URINARY PROFILE OF ANDROGEN METABOLITES 

POTENTIALLY USEFUL FOR DETECTION OF 

TESTOSTERONE MISUSE IN SPORT 

IxiimDEHeNNiN** and ALVmM, MatsumOTO? 

^^^Z^K^^l^^^ ^^ Center. D^^eat of Y^p^^ ^^^, 

Sr SdPoSilalipn Ccntnr for Rce^h in Reproduction^ Djl^^to^ of M«iicmc. Umvcmty of 

Wiishinetistt, Seattle, WA 98108. U.S-A. 

(Receded S August 1992; accepted 30 Septerrdjtr 1992) 

Snnmwry-Doscs equivslcnt to 18. 72 and 216 mg testosterone {T>/w«lc were adnjimto^ 
for 6 immths to cugonadal men. Uimaiy excretions of androgen gliicnromdcs (^toc 
quantitatively analyzedby gas chromatograpliy-mass spccti^mclry with 8*abkMOtoi«diluUm 
during periods of control (iivitliowt honnone treatment), T adnnmstration Md recovcn^^ Thz 
lowKt dosage T adroraistxation did not affect the andro^co profilCp wlule hifijier dosag^ 
gcncrally^^eased urinary excretiom of T metabolites (JG, T sulfate, glucuromdcs of 
indrostaone, etiochotoolonc, 5a- and 5p-andrastane-3a,17^-diol) and ^ecre^ -acjeoo^ 
of coniugates of cpitestosterone (FT) apd its prccwsor androgen 5-androsEteno-3ftl7^-dioi. A 
dose-de^dffnl decirase of urinary LH in response to T ^aa a^so ol^ed The tatto 
rr/ET)G v*icb is the sole officiaJ critcrium for assessment of T self-adnnnistralion by ^"etf » 
faorasS above lie threshold value of 6 in most of the subjects, but not all, after tile 
two highest dosage T legiiwns, and retunied to normal during the tsf^ ^^I^ 
positive or negative testing canpbasizes the need for improvement of testing proccoures. 
In this regard, valuable complementary information may be gained from ratios such » 
TO/ETCr^, TG/LH. (T/5-androstene-3/?,na-diol)G, (5Ge/5iJ)androatane-3a,17«H3iol and 
(5£t/5j5)Midrostane-3a,17J?-dioL 



INTROPUCnON 

Most of the studies of chrome testosterone (T) 
administration to normal and hypogonadal men 
have been concerned with its effects on serum T, 
estradiol and gonadotropins [1^], and on 
sperm production [4]. In order to gain infor- 
mation on the metaboHc conversions of andro- 
gens in man through the analysis of urinary 
metabolites, the first experiments with high dose 
infusions of androgens were performed in the 
early 60s [5, 6). Further interest for urinary an- 
drogen metabolites, excreted upon pharmaco- 
logical loading with various androgen 



*To wh«>m corrcspondcaoD should b« addressed, 
tReports concerned with doping analysis often use T/LH 
and T/FT as abbiBVialions, v/bere T and ET include 
glQcuro- ajid nonconjugated androgen, Tbroughout this 
text, and to ^ivoid confusion with sulfoconjugatc cvse- 
don (S), TG/LH and CT/EDG wiH be u«d, when? (G) 
inclndci glucuxo- and flonconjngated androgen. All the 
other androgen e?ccrctions include glucmonides togcthnr 
with nunof smounL: of noncasnjugatcd parent steroid. 



preparations, came from sports authorities 
faced with the problem of testing for androgen 

dopmg[71. 

Xenobiotic androgens arc rather easily de- 
tected by qualitative analyses using gas chroma- 
tography-mass spectrometcy (GC-MS) [8, % 
but detection of exogenous T, administered as 
orally active or injectable preparations, is much 
more critical and necessitates a quantitative 
procedure. Moreover, as imtimed urine samples 
have to be processed for dopmg control, charac- 
teristic relative excretions were sought such 
as the ratios (T/E'DGt (ET; qpitestosterone, 
17a-hydroxy-4-androsten-3-oneX and also TG/ 
LHt [10]- lie former ratio aud its critical value 
of 6 have been adopted by the International 
Olympic Committee for its accredited labora- 
tories as the sole test for illicit T self-adminis- 
tration, according to work done by Donike 

era/. [11]. 

The effect of adzninistraiion of T esters on the 
(T/ET)G and TG/LH ratios have been studied 
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in some individual cases and for a single adnrin- 
istration or for shoit-tenn admimstration 
periods tl2, 13]. Our study now presents ad* 
ditional infonnation on the modification of 
urinaiy excretioiis of various androgen metab- 
olites during chronic high dosage T adminis- 
tration. 

EXFfiSUMSNTAI' 

Subjects and Administration Protocol 
All nsen (mean age 29 ± I yr) had nonnal 
medical history* physical examination, hema- 
tological and blood chemistry studies, basal 
scrum T, LH and FSH levels, and seminal fluid 
analyses which were performed as described 
previously [4), 

Control period 

This was the first 4-6 months of the study 
during whidi no honnones were adtninistcred. 

Drug administration period 

This period immediately followed the control 
period and had a le^^^ 

which one of the following regknens was admin- 
istered: sesame oil vehicle (placebo) 1 ml 
(/is=ll); and T enanthate (TE, Delatcstryl, 
Squibb & Sons, Princeton, NJ, U.SA.) 25 mg 
TE(=l8nigT,w=7). 100mgTE(=72mgT, 
n^9) or 300 mg TE (=^216 mg T, « =7)* all 
i^n. weekly. 

Recovery period 

This period corresponds to an average of 75 
days (±10 days) foOowing the discontinuation 
of the TE adininistration period* during which 
no honnones were taken. 

Urinalyses 

Timed (3h) urine samples were collected in 
the morning (between 8 and 12 a.m.) at the end 
of each study period (6± 1 days after the last 
TE administration). Samples of 20 ml were im- 
mediately frozen and stored at -20*C until 
analysis, 

GC-MS with Stable Isotope Dilution 

Instrumentation 

GC was performed on a fused silica capillary 
column (25 m x 0.32 mm i,d) coated with OV- 
1701 stationary phase (fihn thickness 0.20 ;im), 
installed in the oven of a gas chromatography 



equipped with a glass solid injectian system and' 
heated at an isothermal temperature (between 
220 and 240**Q. The column was dircclly 
coupled to the source (electron nnpact mode) 
of a quadrupole mass spectrometer (Model 
lOlOT, Nermag^ Argcnteuil, France) which was 
operated, under nonnal ionization and mass 
filter settmgs. Data processing was performed 
with a PDP U computer (Digital Equipment 
France, Rnngis, France) and Sldar software 
(Nermag). j 

Analytical procedures 

Clueuronide fraction. In this fraction glu- 
curonides were estiroated without preliminary 
separation of nonconjugatcd androgens. Thfe 
latter represent <3% of the correspondmg gW- 
curonides and remain within the experimental 
error range of the quantitative ghicuronide esti* 
mations by selected ion monitoring (SIM). Con- 
centratiotis are expressed in equivalents of 
noncooyugated steroid. When explicitly men- 
tioned, nonconjngated T and ET were analyzed 
separately on a 1 ml urine sample as outlined for 
glncuronidcs, without the hydrolysis step. 

ron^^Er; Enzyme hydrolysis was performed 
with 10 lU (or 2000 Fishman units) of /J-ghi- 
curonidase from Escherichia coli (Diagnostics 
Pasteur, Mamea-la-Coquette, Fiance) in 0-2 ml 
urine (or less for concentrations higher than 
10 ng/ml) diluted with 0.5 ml phosphate buffer 
0,2 M, pH6.8, and incubated for at least 4h 
at ST'C, or at room temperature overnight 
Stable isotope labeled analogs, [la,2a-2H2]ET 
synthesized as t^jorted previously [14] and 
[3,4." qr (Oris-CEA, Gif-sur-Yvette, France), 
were added as known amounts dose to the 
endogenous amonnts present in the sample. A 
mixture of «-hexane-dicthyl ether 4:1 (v/v) was 
used for extraction and the residue was purified 
by liquid chromatography on (200 x5 mm). 
Sephadex LH-20 columns, packed in the eluent 
which was a mixture of dichloromeihane- 
methanol 95:5 (v/v): the first 4 ml were dis- 
carded and the next 1 ml contained T and 
ET, After evaporation to dryness, they were 
converted to the bis(heptafluorobutyrates). as 
described previously [15]. Reagents were evap- 
orated under nitrogen, the residue was takenj-np 
in 30;il of iso-octane and 3 or 6/4I were de- 
posited on the needle of the solid injection 
system* SIM was performed at nominal masses 
miz 680 and 682, and quantitative results 
were calculated according to equations outlined 
previously [16]. 
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0.56 

0^ 

0.17-1.65 

0:17 

DjQ6 

0J06~OJS\ 

2.03 
L46 

0,04-10.77 

0J5 
0.06 

aos-0.67 



0LQ21 

0.003 

0.011-OJ092 

0.012 
0.002 

OJ)Ol-0J)75 

OJOfiS 

OJQOl 

0.001-O.08O 

O.0O8 

0.002 

0.001-^4)£6 

ND 



LH 



0.021 
0i>124Ul90 

0lO31 

aou 

0.010-0.068 

0.033 
0.019 

aol2-o.ioi 

0.43* 
O.0S 
a06-0L69 

14D 



107 
0,15 
0.14-4.26 

0.S9 
0.16 
036-1 J» 

0>I4* 

0.07 

0,15-Aa5 

036* , 

0-06 I 

ai7-0J6' 

055 

0^ , 
030^2-71' 



>)X> 3 not deiefninied. 

Androslerone (A), etiachokmolone (E), m- 
drostcnediok and androstene£ob. These ghi- 
curomdes, present in O^ml urine, were 
hydrolyzed as described for T but with a longpr 
incubation time (20 h at ^TCi. and the follow- 
ing isotopic internal standards v«re added: 
[i6.1<;-*HjA, [16,l6.17.*Ha]5(i-aiidrostan«- 
3a,l7/»-diol and [IS.iejT-'HjlS-androstenc- 
3ftl7^-diolU4]. Extraction was pcrfoimed 
with a mixture of n-hexane-diethyl ether 3^ 
(v/v) and the residue was purified with the 
same ctoomatogiaphic system as the one 
used for T: the first 4 ml were discarded, 
(A + E) were eluted in the next InU and 
(androstanediols + androstenediols) thereafter 
with 2.5 ml dueot. (A + E) were derivatizcd 
jjito the heptafluorobutyratcs and quantified 
by SIM at nomina! masses m/z 486 and 488. 
5a-Androstaiie-3H,l7a-diol (5a:-AD3«l7«), 5/J- 
androstaJie-3»,17a^liol (5p-AD3a 17a), 5a- 
androstane-Sot, 17/I.diol {5a-AD3«17/r). 
5fi-androstaae^3a,17^.diol (5^-AD3«17^). 5- 
andTostene.3ftl7«-diol (5AD3/Jl7a) and 5- 
androstene.3^,17^-diol (5AD3P17/J) were 
converted to the bis(t-bntyidmiethylsayl ether) 
as described previously [17] and quantification 
was performed by SIM at nominal masses m/z 

463 and 466 (androstanetfiols), and mjz 461 and 

464 (androstenediois). 
SuffatefiaetiM. In this fraction, the sulfates 

of T(TS) and ET(ETS) were analyzed with 
preliminary separation of the nonconjugated 
compounds- Concentrations are expressed m 
equivalents of nonconjugated steroid. The m- 



tcmal standard p,4.«Crr H-sulfBle was syn- 
thesized by esterification of [3,4-" C]T with 
chlorosulfonic acid [18] and purified sucora- 
sively by Amberlite XAD-2 chromatography 
and anion exchange chromatography on 
DEAErcdIulose. To 1ml urine were added 
20 ng labeled TS, 0.1 ml acetate buffer 1.5 M, 
pH 3.0. and 3 ml methanol. Tliis mixture viras 
then fractionated on small cohmms (20 x 5 mm) 
of DEAE-Sephadex (chloride form) padced m 
methanol. Glucoro- and nonconjagated steroids 
were washed from the column with 4 ml 
methanol and sulfates were duted with 0.3 M 
lid in methanol: 0.5 ml was first discarded and 
the next 1.5 ml contained sulfetca. SoWolyns 
was carried out by dissolving ihe dry «andue w 
1 ml 0.5 M HCl in methaaol and heating at 60 C 
for 4 b. Neutralization with 0.5 ml of a saturated 
aqueous NaHCOj solution, evaporation of 
moat methanol and extraction with a mixture of 
„-hexane-diethyl ether 4:1 (v/v) gave upon 
evaporation a dry residue which was taken-opm 
0.2 ml chromatography duent and punfifid by 
Sephadex LH-20 chromatography as desoibea 
above. Quantification was performed by SIM 
of the bis(heptafluorobutyrate) derivatiyes at 
nominal masses m/z 680 and 682. : 

The internal standard [l(x,2it-^HiJET 17- 
sulfatc was not suitable for use under solvolyas 
conditions, since prohibitive -exchange of the 
2«-deuterium for protium occurred. Tnewfore 
n,4-"C]T l7-50lfate was used for both TS and 
ETS determinations but, whOe standard ad- 
ditions of TS were quantitativdy recovered. 
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T«bfc 2. Urinary owmlon raua ot A, E. afldrtatancdlob 4xvi S-towltoflteaedkils {gluGjfo- airit nonrtjwugswd) al iho «id rf ^fifcrent periods 

of the idmiiMSUrBtioa protocol, axpresged in ftg free 3lcfoid/ti ' 





A 


E 


Ari3al7a 


5^- 
AD3«l7a 


5(1* 

AD3an/i 


AD3ff|7il 


SAD3jSI7a 

am 

123-26JW 


r 


Cooinrf (ft =» 34) 
Mean 
SEM 


174 
24 
31-674 


193 
23 

5>563 


3.01 

0.51 

0J4-T0J3 


OJI 
0.04 
Q.06^>.9B 


4.74 

0-46 

0.80-IOJO 


I5jS6 

2.16 

L62-59^6 


0.42. 

0.05 

0.04-1.48 


lB3D5T(u«7) 
Mcas 

Ran^ 


131 
22 
69-202 


ISA 

56 
76-500 


7.94 
0.79-6-58 


0^6 

0.06 

0.06-O.59 


Z98 

0.52 

LgO-«-93 


11.16 

i03 

3-23-iaJ8 


5.14 
XSiX 
1.73-10.15 


0.2^ 

ao4 

0.12-0.50 


72infeT(fl=9) 
Mean 
SEM 
Range 


159 

22 


205 

32 
4'>-376 


247 

0.64 

q.46-5.69 


0.24 
0.05 

0.02-O.46 


5.40 

0.76 

1.05-8.43 


19.78 
3.53 

3.20-33.90 


1.75* 

0.1D 

1.29-2.16 


0.28 

0.04 

0.11-a49 


2l6mgT(ii=»7) 
Mean 
SEM 


349* 

73 

80-617 


454* 

94 
T7-750 


1.71 

a56 

0.15«4.64 


0.24 

0.09 

0.05-0-72 


12^6* 

3.09 

2.0V24.90 


4934* 

17,19 

2.57-J42.8 


1.72* 
0.40 
0.11-2.91 


029 

0.09 

0.01-0.66 


Rccove«y (a^^ll) 
Mean 
SEM 
Range 


113 

13 

55.3-191 


114 
12 
51,5-161 


6.11- 

1.78 

O.S^2K0 


049* 

0.15 

OJ 1-1.80 


2.44* 
0J6 
t.li-4.91 


2a T»* 

7.08 
5.15-75.22 


3,91 

0.40 

L88-4.20 


0.20 
0.09-OJS8 



D089 of TE w« i^vca in fiquivalemi of T. 

CondCKl values ivete o1)Uin«d from subjects ci aO treaiaicct groiipi ihamg thd control period. Rocovciy values 'wcie obtained from subjects 
lo whom Oii6 of the Mvo hij^iiest T doses had been ddminislersd before the rccovex^ period. *^ < 0.05 va control vahus. 



those of ETS had an average yield of 85 ± 1 % 
(« = 6)., This is due to Wagaer-Meerwein re- 
arraDgement caxsiyztd by the acidic solvolysis 
medium^ and therefore quantitative resute had 
to be corrected. Enzyroe hydrolysis of snlfo- 
conjugates of ET and T is not feasible by 
Helbc pomatia preparations since these always 
contain 3^-hydrpxysteroid dehydrofienase/4,5' 
isomerase which converts SADSPlla and its 
17^-epimer into ET and T, respectively [19]. 

Accuracy and precision. The aocuranc^ of 
GC-MS determinations with stable isotope di- 
lution is principally based on pennanent correc- 
tion of procedural losses, on the specificities 
attained by the high resolution GC column and 
the selected ion detection, and on the purity of 
the steroids used as primary standards. For 
glucuronjde determinations, standard additions 
of TG were made and compared with those of 
equivalent amounts of nonconjugated T: no 
significant differences were observed, thus indi- 
cating completeness of the enzyme hydrolysis 
step, As expected, precision was better in 
those cases where the corresponding isotopically 
labeled analogs were available. The coejBSdent 
of variation (CV) for inter-assay replicates 
(fi B 10) was between 3 and 4%. In cases where 
an isomeric internal standard had to be used, 
variability increased significantly (CV was 
between 6 and 9%). 

Rndioirrwtunoassay 

Urinary LH was measured in the Endocrine 
Core Laboratoty of the Milton S. Hershey 
Medical Center (Hershey, PA> U,S.A.), accord- 



ing to Kuhn and Santner[20] using as a 
standard the 2nd International Reference Prep- 
araticfn of hMG. Storage time of urine samples 
at — 20°C before LH analyses did not estceed 
6 months. 

Statistical Analysis 

Mean urinary excretion rates and their ratios 
were compared by Mann-Whitney U-test and 
correlations were established with Speaxman^s 
rank correlation coefficient^ both at the 
P < 0,05 significance level. 

fi£SULTS 

As only 3 h-urinc collections were available, 
excretions are given in ;ig/h. To some extent 
this allows comparison with /zg/h-excretion 
values calculated from 24h-coDections, if it is 
taken into account that diurnal variation of 
androgen production leads to somewhat higher 
excretion rates in mid-day urine collections. 
Expression of urinary excretions in /ig/g 
creatinine may be inaccurate in the case of 
long-term administration of anabolic steroids, 
which promote nitrogen retention and conse- 
quently lowers nitrogen output in the urine [21]. 
It was confirmed for the two highest dosage 
T administratiox^, that creatinine excretion 
was not significantly higher after drug 
administratioiL 

Table 1 gives an overview of the different 
excretion rates of T and ET (free and conju- 
gated), and also of LH, during the successive 
periods of the administration protocol (placebo 
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TG/Et 



TG/IH ^^. 



$Etd 
Range 

Mean 
SEM 

72ingT(it-5) 

Mesa 

S£M 

Range 
2l6in»T(n*i£l) _ 

M»a ^-^ 

SEM ^-32 

Mean ^-^ 

SEM ***** 



138 

O.Oft-6.33 

1,56 

0,48 

0.13-3.41 

1335* 
4.89 



0.74 

0.09 

0.06-1.8^ 

0.77 

0^1 

0.1 WJ7 

9J)4* 
4.13 

0.21-40-SO 

3a54* 

14.59 

4-22r'll4.0 

0.72 

0.1 B 

0,06-1^ 



9.31 
131 

0.51-44.Q 

7.03 
X14 

L07-15.7 

39.43* 

1635 

1.00-165 

$4.14* 

2166 

10.5-lBO 

6.61 
136 

0.75-H.73 



0.S9 
0.15-ZOO 

0.S9 

0.16 

0J6-L44 

0^ 
0.12 

034-132 

0,B3 

0.09 

0-40-1.14 

1.0& 

0.16 

0.47-Z46 



AD3gl7g^ 

039 
0^ 

0.n-O96 

034 
0.0B 
0.12-O66 

032 
0.05 
O.12-0.65 

0^ 
OJO 
0.17-0.70 

0.14* 
0,03 
003-^133 



(5«/5« 
At>3<ci7g 

1030 

OSS 

X42r-2t.73 

11.06 
135 
t77-l73» 

ai5 

1.9B 
33MO0 

2.73 
230-19.19 

2071* 

5.42 

335-505 



5Amgl7»)G 5AD3yi7a)G 



0.43 

asts 

O10-1.19 

037 
OlO 
0.13-0,83 

o:m* 

0Xt7 
0.10-030 

034» 

DJ06 

OI3-038 

032 
O05 

ao9-o3ft 



031 

oio 

004-330 

0.41 
015 

0j09-oin 

2L02* 

035 

007-140 

B31* 
3.06 

232-25.2D 

03B 

008 

0.04-O94 



^ I 



*1* <0.05 v& wJUrol value*. G^i^MmtMid^ + wmmajvip^^j^ 



values aw not shown because they aie, ^ the 
values obtained after admiiiistratnoii of 18 mg. 
T/wsek, not significantly different from control 
values). The low levels of nonconjugated mdro- 
gcns hi the control period are oMjparable to 
5,ose reported by Andino et al [22]. suggesting 
that there was adequate conservation of urme 
samples witfaontspontaneoushydro^^as of con- 

iucates. Weekly administration of ISnjg i, 
wS^ corresponds rou^y to a supplement 
tation of 50% of the average endogenous T 
production in normal men. has no eff-^t o» ™ 
iriaary androgen output the two highesi 
dosage T administiations induce a m^^ 
and proportionally similar decrease of »"* ^^ 
conjugates; urinary IM excretion « "ducedto 
a lesser Wrteot. Conversely, the increase of boft 
urinaiy T conjugates is not significant, mamiy 
because of the down.rcgulation of rodogenous 
T production by the testes, but also by the wide 
vflriabiUty of individufll excretion vatacs. Sulfo- 
conjugates of T and ET ate always less abun- 
dant than die corresponding ^ucuroconjugat«, 
exogenous T being preferentiaUy converted mto 

the ducuronide. , ,-. . 

Excretion data of other androgen metabohtes 
are presented In Table 2: the highest dosage T 
adnrinistration inciteascs T metabohtes, sBch 
as A. E. 5*. and 5/r.AD3Bl7/? glucuronidcs. 
Vaiiatioos of 5AD3^17^ excretions are 
not significant, but the 17«.epimer is down- 
regulated amilarly to BTG and ETS. 

As can be anticipated from, the individual 
excretion rates, the two characteristic excretion 
ratios CT/FDG and TG/Ui mcrease sipufi- 
cantly after the two highest dosage T admims- 



trations (Tabic 3). The TG/ETCTolal) rauos 
which tntegtatc BTG and ETS excretions, and 
the (T/5AD3jJI7a)G ratios have patterns simi- 
lar to Cr/ET)G. Some other ratios lemam 
roughly unaffected by T admioiistrauo^ 
while (ET/5AD3^17a)G declines. The Saisp 
ratios of T mctaboUtes, such as A/E and 
(5«/SB)AD3o:17^ lave mosUy values bdow 1, 
thereveise is true for the corresponding ratios 
of ET metabolites. 

Most of the analyzed parameters reach con- 
trol values after the recovery period, for the 
suWects to whom one of the two highest T d^ 
(72 or 216 mg T/«cek) had been admimstered. 
Sigoificant differences between control and re- 
covcry values are however obsistved wr ex- 
cretion rates of androstanediols and their 
cortespondmg ratios (Tables 2 and 3). 

Among the coirelationB mentioned m 
Table 4, die most relevant ones are: between tl« 
excretion rates of each of the ET conjugates and 
5AD3P17B, confirming the dose relationship 



and «iotUot iBtio. duriM te ^Btol pmodma Wier «o™? 
ti»iiiniof72»>>d2lSgtT /wcdc _ 

Candation cM^g*"** ' 



TOwTS 

ETSvbTS 

5a.Al>3«17^ w Sfi-KD^inp 

TGvi&x-ADJcin/t 

TG 1* Sf-AtOanfi 

ETG -n 5AD3/»|7« 

Era vsETS 

ETS y* SMXifVn 



CaatriA 
(n-34) 

0.T9 
0.72 
0.67 
0.61 

ass 

0,$8 
OSS 
0.5? 
0^1 



72lBgT 



216 WgT 



0.71 



asi 

OlSO 



0J9 



a73 

aS4 



For"abbrevUIJo» « UM. MMng «I«U « n«uiBnifit«i>t. 
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DISCUSSION 



PLACEBO 



IB 



Fig. 1. Variationa of the (TfBtyG ratio in different subjects, 
at tiw end of the pcdods qf control (C), drag (D) admnus- 
tratipn (18 nig T/wc«k) and recover/ (R). Means ± SEM^ 
indtoicd. (r/ET)0 - 6 is the critical value above which T 
admini^liaiion is considered as prox-cu by sports aiilhoritics- 



betwcea ET and its precursor 5AD3j!l7a; be- 
tween the conjugates of T and those of ET, 
indicating rather stable conversion rates of the 
pai«nt androgens to their conjugates, with the 
cKcepuon of the correlation between TG and 
WIG which is poor (r =^0,32) and may thns 
contribute to some of Che abnonnal (TfBt)G 
ladoa shown on Fig. 1. The other correlations 
are more or less expected on the basis of present 
knowledge of T metabolism in man. In particu- 
lar the most specific metaboUtcs of exogenous T 
(TG, 5a- and 5iJ-AD3al7/f), are highly corre- 
latcd after the highest dosage T administration. 
Administration of placebo or 18 mg T/week 
has no effect on the average (T/ET)Q ratios 
which remains similar to control values (Fig, 1). 
One subject, who received placebo, may be 
considered as a **false positive" with regard to 
the critical value of 6 for (T/Et)G. Figure 2 
illustrates the increase of (T/ETKj ratios after 
high dosage T administrations. Although sig- 
nificantly increased durmg treatment, two sub- 
jects may be considered as "false negatives" 



With chronic high dosage T admimstiatidn 
to normal men, MatsumotoM has shown that 
scrum T increases m a dose-dependent fashion 
up to supraphysiological levds. A very dosely 
related evolution of the corresponding urinary 
excretions of T metabolites is observed m this 
study. Conversely, high dosage T adminxsr 
tration results in a dose-dependent suppression 
of both senim and urinary UHL The inhibitioii 
of the hypothalamo^ituitaiy-testicular axis 
with suppressed plasma levels of T and LH has 
been clcariy demonstrated after administration 
of a single supraphysiological dose of dcu- 
teiium-labeled T, which allowed the diffeiien- 
tiation of the decrease of endogenous T fromithe 
increase of exogenous TpBj j 

With the lowest dosage T administration, 
neither scrum T[4l nor urinary T metabolite 



lOO - 



ao - 



10 ' 



e> 



1 - 



m 



C D R COR 

iects may be consiacrca as laisc nc^auYiwo „w,^^ * . ^-a- ♦«,t:-^* 

J^ u«^j 1^^^^ . .. ^ FiiL 2, Vaxiatioiiaofthcrr/ET)GTano indifferent subjects, 

because of CryET)G < 6, desptte high dosage T [^^'^^f S^periods of contol (CK dmg (D> admini^- 
Retum to control (T/ET)G values are generally ^^^^^ ^^ ^^ rrcovery (R). Admmistertd do^ of T 
observed during the recovery period. correspond to respectively 72 and 2l6mg/wedc 
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c,«KstinB that the exogenous T is jtist awe w 

^^^^ *rf^f decreased production of en- 
cgmpensate for decreascu p* 

Sg^om T. It constitutes a lower bnut to ttw 
d!SS of T misuse in sports, although a»e 
SS^Sc eff«t of such low T s«PPl«n-^^«J 
HouMful and vdU probably uot mtroduoe 
tfii coiopetition. Tlie CT/BpG^ a^ 
. Z critical value of 6 under the ^^^ 
toental conditions after an adBnoistrahon of 
S^g T/week. Based oi. linear "^^'POlaUon 
i^t„^ the 18 and 72 mg T/week doses, vt .s 
SSed that the threshold to a^eve 
fr/ET)G>6 would be an avenge T dose oi 

production of nomjal men ('^bout45mg^reet) 

L to be- doubled before f .^^^^^cC 
tive. Even at a dosage of 72nig T/w^K two 
subjects failed to exceed the threshold vahje 
(Fig. 2) and this confirms earHer observaUons 
made by Friedl fit a/. [3]. . 

The most important finding of this- atudy 
i3 the dose^iependent down-regulation of 
ET production by T. which is dearty shown 
by ^ decreased excretion of both ET conju- 
itcs on high dosage T. A similar observation 
was made for ETG alone, after ^ongr^ 
administration of tnethandienone, a synthenc 
anabolic steroid [24]. On the baas of data >n 
this study, and of other results mdicating 
a concentration gradient "fET betwca. periph- 
eral and spermatic vein blood [25], it is hk^ 
that the testis is a site of ET production. Indirect 
evidence of both gonadal and adrenal onpm 
of ET was offered by the mcrw^ ETG 
excretion after hCG and ACTH stau- 
lation[26,27]. Moreover, a drcannual rhythm 
of FIG excretion has been advocated as a 
further proof of an adrenocortical ongm for 

Although Ihe excretion of TG represents oitiy 
1%-of the metabofism of endogenous T, tiie 
highest percentage increase is observed for this 
specific T metabolite, and also for tionco^- 
cated T. after chronic T administration. The 
bcrease of the (Jl^O riXxo after high dosage 
T administration results from an elevationof 
TG excretion and a fall of ETG output The 
latter decrease supports tiie fiudmg o^ *? »^ 
scoce of peripheral conversion of T mto ET I2bj. 
However, there is a considerable diffwenoj be- 
tween the average production rates of ET and 
T in man, with an ET production bemg 30 
times less than T production [26]. Neverthekss, 
the urinary excretions of tiie corresponding 



ducuromdes aie similar . This may be attrfe^ 

tZ>t metabolism of ET ^"^ P^^ 
i^Tclcarance as £10129], and to more 

^^Sr^-S^ofETSandT^arelow^ 
than tiiecoitesponding glucuronides d^itc tite 
multiple origins of the« sulfates: ^^tic sidf^ 
Ljugatioa^^c'^tinB free stofoids. gonadal 
SJSof TSPOI and ETSt251, ^wc minute 
peripheral conversion of plasma T to TSpi 
Za\ possible, but not yet proven, adi^^ 
secretion of EIS and TS. This is "^^^^^^ 
data reported by Deslypcie et a/. pZ! «w» the 
higher conversion rate of a tracer dose of Tg 
dSuronides latiier than to sulfoconju^ted 
Setabofites, and also with a lower rend dear- 
ancc rate and a higher ba«^, «««»^™_^ 
sulfates. The average ratio of basal TS over EI5 
excretions is lower than 1. m contrast to what is 
found for tiie corresponding te^cular se- 
cretions [251 and this might be related to penph- 
eral sulfatase action and <firect i»etabo^ of 
TS witiwut deconjngation[33], while m-^ is 
devoid of further metaboUc conversions psq. On 
tiic basis of tiic observed average urmary 
excretions of ETS and TS in the control penod 
and of tiie percentage excretions of pja^a ET 
and T as tiieir sulfates, respcctivdy 2 [34] aid 
0.036% P51. it can be concluded tiiat about 
15% of boUi urinary excretions are due to 
conjugation of circulating ET and T. tiie otiier 
85% are tiien manly attributed to a direct 
glandular origin. 

As in one individual we studied, rauos 
(T/KDG>6 found in some nonoal subjects 
free of any exogenous androgen P^38] have 
various probabilities of occurrence depwAng 
upon tiie type of population studied [12. 39]. 
Our findings suggest tiiat ETS excretion dioiid 
also be taken into acocunt. as is donem tiie 
TG/ETCTotal) ratio (Table 3). In«i«d ^^«^ 
ETS are among the principal metabohti^s of ET 
and some changes, eitiier in tiie relative hepatic 
conjugation of ET to each of tiiese conjugates, 
or in tiie relative testicular secretion of ^T Mid 
KTS [25], may contribute to abnormal (T/ET)Cjf 
values. This is iflusttated by an individual tn the 
placebo group with an abnormally ;hi^ 
(T/ET)G ratio (Fig. 1). "When ETS excretion is 
taken into account in tiiis subject, then tiie 
corresponding TG/ETCTotal) ratios dutmg con- 
trol drug administiation and recovery penods 
remain normal (1.88, 1.36 and 1.82. respect- 
ively), if a tiireshold of 2.85 is adopted, whijj 
corresponds to tiie mean control value (0.74) 
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■ . 1 «f A^inriin simi- dose-dcpendeat decrease of exaxtion of Er 

pliK a confidence mterval of 4 SD (^^ coajuX by T is not found with the cocte- 

larly to «hat has been cstabUshcd offic^y for ^^^^^ ^ 5i?-AD3«l7a gtacaroddes. 

(T/EDG. Moreover, the cotiespondmgTG/LH !PO°*»S ^a aM :>p ^ , ^^ 

SueLthisindividu^dnringtr^t^not ^^^^ ,^ ^^,^ ^,e xnetabolite, of 

significantly different from the cpntiol val«^ S"^ iat tfie «.pected decrease of|tbese 

^Kr^-^Tl^'S^S a^^l^olTasa'Sn^ucnccofthcsui. 

iugnesi aosdgp * ^T^. - • ^ »»>« «icT0«.crQ «*itef! liv some minor conversions due to tne 
«ithdata«portedaft«T^^^»d^^t. ^^^^^ ^^^^^^jd dehydrogedkse on 

that '^i"^ «°°<=^-J^8**U,t^ n-kelosteroids In this respect, it should be 

^^t^^iS^o^u^StStionsare ^o^ ^^ ^"^1 ^^ :i'^c!^TS:^ 

• \l-l-^t™5tv those found in adult males by excretions are dose to those of FTO. yet trwy 

K^SIaTt^^anr^S^ obtained ^present more ^ 5% cj,nvcrsi«. of^- 

^M ™^a!lleitio„s[40l. Based on the Ug ET. esti^ed by ^ibon and U^P^. 

Xtive fc^ck of exogenous T on LH pro- Metabolism of ET by 5a-reduction s ptrjeten- 

S^ T^o or totJ^nary T (obtained tial to 5/f -reduction, in contrast to what is 

alter hydrolysis of conjugates with a mixed observed for T. 

^-gluoJoni^/sulfatase preparation from Androstanediol excrcnons ^ tte^ co«^ 

fiSxiw,»i«fe) over urinary LH to dctertw- spondmg ratios, (5a/5^)AD3«17« ^ 

f^^no^ T usi was first suggested by Brooks W5j>AD3al7Aseemtobc ong^ 

ef^. [101 and further investigated by their col- ers of l«et dosage T adnmustrajons^Be^ 

kaguftf at King's College [12, 41]. Indeed our weeks after discontmuaUon of such Tregnncns 

m«an vahies of TG/LH obt^ed after the two there still tcmain some signifi«nt chang^ m 

hiibcst dosages of T adnunistiation ate signifi- peripheral and hepatic T and ET metaboliSH^ 

canfly morTdevated than control values, but leading to altered urinary androstanediol 

lowertbanthoscieportcdbyKicniane^a/.[l21. e^aetions. 

This arjwes for the necessity of standardizing In previous studies, the unnaiy excretions of 
rigoioudy the analytical conditions for the SADipilfi and its 17a-<^r have been 
measurement of this ratio before establishment measured by simultaneous hydrolj^is of glu- 
of any oflBdal dope testing threshold- euro- and sulfoconjugates with Hehx pomatui 
As expected, andjosterone and etiodiol- enzyme preparations [44] and more jecifittUy 
anolone gtocaronides are poor markers of T by solvolysis of sulfates [45]. We have been 
administration smce a requisite, before ex- interested solely in glucuronides and have found 
oetion, is the peripheral conversion of exogcn- that the suppression of 5AD3j^ 17a is ptopor- 
ous T to androstencdione. Moreover, theu" tionally smaller than for ETG after the two 
ratio is remarkably constant and remains highest dosage T admmistrarions, TJerefore, 
dose to 1. In the control period, excretions of TaMe 3 dcmonairatea a decrease ofjc cojte- 
5«- and 5fl-AD3«17^ and the corresponding spending (BT/5AD3/J17a)G ratios. Hiededine 
(5«/5/f)AD3«17^ ratio arc similar to reported of 5AD3/}I7/f excretions after T administiation 
vafacs obtamed from 24-h urine coflec- is not significant, and some convosion of cx- 
tions [42. 43]. Comparing the excretions of these ogenous T probably compensates for testicular 
androstaiwdiols m the control period and after suppression. These findings are m ^^^^^ 
the Mghcst dosage T admmistration, it is with previous work done by Berthou [4^ who 
found that exogenous T is convertiJd sfamlarly demonstrated increased excretion of both con- 
to the 5/f-isoracr (by hepatic metabolism) as jugates of 5AD3/ll7a after dexainethasone 
to the 5«-isomer (by mixed peripheral and inhibition of adrenal steroidogenesis and amul- 
hepatic metaboBsBi) [421. This is also corrobo- taneous hCG stimulation of the testis, A defim- 
rated by the significant correlations between the tivc proof of 5AD3^ Ma secretion by the testis 
excretions of these two isomers and also be- came &om the measurement of a agnificaat 
twecn the ratios A/E and (5«/5^)AD3<il7^ concenttation gradient between blood of per- 
Q-g{,lp4\ ipheral and spermatic veins ^5]. Convmong 
Endogenous ET is preferentially metabolized arguments have been presented by Wcustai 
to ETG and 5(r.AD3al7<K, and this remains so et d. [47] for a biosynthetic pathway m the 
even after T adminfatration. Moreover, the testis, leadmg to 5AD3^17«, which is a 
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subsuate for 3^hydroxystero.d f^^f °8en- 
tse/4.5-isoinerasc- This is supported here by the 
^cant corteUtion between «cretons of 
S^ipna and the two ET conjugates. The 
esnmatioD of the urinary ^"'^. ^f 

die joktt inisuse of T and ET » ^-^^^.^ 
ratios (ET/5AD3/f 17»)G and (T/5AD3/Jl7<x)G 
will be Increased, while <T/ET)G wU lemam 

normal [121- ^ , - i s .^ 

PhaiDiacokinetic studies with a singleun. 
dose of TB (100-300 mg range) adnniustcfed to 
normal human males have demonstrated that 
nmimal plasma levels of T are reached 10 h 
after injection, and that normal range plasma 
levels are recovered 12 days later [481, A similar 
evofation has been demonstrated for the nimaiy 
(T/ET)G ratio [12]. Although the subjects of our 
study received multiple doses of TE (an average 
of 24 doses), a normal tuinary profile of andro- 
gen metabolites was found at 75 (±10) days 
after the last TE injection. This supports the 
revcrsibiHty of the negative feedback regulation 
of LH production by exogenous T and some 
other anabolic androgens [49]. The minimum 
delay required for recovery of fte basal situ- 
ation after long-term administration of TE 
is however unknown, but it is shorter than the 
recovery period needed lo attain control values 
of plasma T levds after drag withdrawal from 
stacked regimens with several androgenic- 
anaboUc steroids taken by power athletes [50]. 
The reason why two individuals failed to 
exceed the critical value of 6 for (r/ET)G after 
administration of 72 mg T/week (Fig. 2) is un- 
known. It can be noticed that in such cases basal 
(T/ET)G is low, and that the increase of that 
ratio upon T administration is manily doe to 
depressed ^TG excretion, without significant 
increase of TG output This indicates that the 
negative feedback of exogenous T on the bypo- 
thalamo-pituitary-tesncular axis is efiective. 
The preferential urinary excretion of some glu- 
cosiduronic metabo]itc(s) of T other than TG is 
unlikely, since the excretions of all the T metab- 
olites analyzed in this study were low. The 
possibility of another preferential way (bile) 
or/and another preferential coiu'ugate (sulfate) 
for excretion will have to be investigated. 

In conclusion, this study has demonstrated 
that chronic high dosage T administration leads 
to some profound chan^ in tiie urinary andro- 
gen profile, some of which should be exploited 
for a better assessment of T self-administration 
in sports. It is ad\isable Uiat in cases 



where (T/ET)G>6, flie ««^!^^^.jf , 
ETS, 5AD3iJ17a, 5a- and 5p-^3al7«, 
and 5a- a^d 5^-AD3«17/l should be evalu. 
atcd When reliable tiuesbold vahies fra 
ST'ratios TG/ETCTotal). Cr/5AD3/fm)G , 
(ET/5AD3/J17a)G, (5a/5^)AD3ana and 
(5«/5^)AI>3a np will have been establiBhcd on • 
a large number of normal (sports) men free of I 
any anaboUc steroid misuse, then ihey may ; 
prove to be useful adjuncts in the evaltwtion of j 
surreptitious T administration in athletics. | 



Environmental Pnrtection A««f/ .^fSlSS^^ 

Seattle, and % Ministftw de b Jennesw rt des Spoits in 
P^ We ate indebted to Measo. J. EhitoisawiP. Salvador 
for qua£fied tecfaiiical aid. 
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Improved Method of Detection of Testosterone 
Abuse by Gas Chromatography/Combustion/ 
Isotope Ratio Mass Spectrometry Analysis of 
Urinary Steroids 
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The current approach to detection of doping with testosterone is based on measuring the testosterone to epi- 
testosterone ratio (T/E) in urine by gas chromatography/mass spectrometry. The median T/E for heahhy males 
who have not used T is about 1.0. In a single urine, a T/E lower than six leads to a negative report even though it 
does not exclude T administration. A value greater than six indicates possible T administration or a naturally 
elevated ratio. It has been shown previously that the carbon isotope ratio of urinary T changes after T adminis- 
tration. In this study a potential confirmation method for T abuse was optimized. Gas chromatog- 
raphy/combustion/carbon isotope ratio mass spectrometry (GC/C/IRMS ) was used to analyze two T precursors 
(cholesterol and 5-androsten-3P,17p-dioI) and two T metabolites (5a- and 5p-androstane-3a,np-diol) in addition to 
T itself in each of 25 blind urines collected from eight healthy men before, during or after T administration. The 
carbon isotope ratios of T and the metabolites were lower after T administration. The relationships among the 
variables were studied using muhivariate analysis and beginning with principal components analysis; cluster 
analysis revealed that the data are composed of two clusters, and classified the samples obtained after T adminis- 
tration in one cluster and the remainder in the other; discriminant analysis correctly identified T users. The mea- 
surement of carbon isotope ratios of urinary androgens is comparable to the T/E > 6 test and continues to show 
promise for resolving cases where doping with T is suspected. 

KEYWORDS: testosterone; detection; isotope ratio mass spectrometry; doping control; urine 



INTRODUCTION 



Sport and other organizations ban the use of anabolic 
steroids and enforce the ban by analysis of urine by gas 
chromatography/mass spectrometry (GC/MS)/~^ Tes- 
tosterone (T) administration is especially difficult to 
detect because the current method does not distinguish 
synthetic exogenous T from natural endogenous T. 
Detection of T administration is based on the ratio of T 
to 17-epitestosterone (E) in urine. Since the early 1980s, 
the International Olympic Committee rule has stated 
that a urinary T/E above six constitutes an offence ;"*■ 
this remains the case today unless there is evidence that 
this ratio is due to a physiological or pathological con- 
dition.^ T administration elevates the urinary T/E^ by in- 
creasing the concentration of T and decreasing that of E.^ 
Drug tests based on the current method may miss 
cases with T/E not greater than six in which T (or both 
T and E) might have been used or lead to reporting 
cases in which the elevated ratio might be natural. Dif- 
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ferent approaches to distinguishing T users from non- 
users include measuring the urinary ratio of T to 
luteinizing hormone,^ measuring serum T/17- 
hydroxyprogesterone,^ administration of the ketocona- 
zole test/° measuring urinary E glucuronide/E sulfate^ ^ 
and measuring urinary T glucuronide/E glucuronide 
plus E sulfate."^ Sport organizations may require an 
endocrine evaluation and follow-up T/E tests before 
adjudicating cases with a T/E greater than six.^'^^ In 
this paper, we explore an approach to detecting T 
administration based on a measurable difference in 
carbon isotope ratio (^^C/^-C) between synthetic and 
natural T. 

We have shown previously that this carbon isotope 
ratio changes after administration of exogenous T.^^ 
This can only be explained by a difference between the 
natural and synthetic T. That the natural and synthetic 
homologs of an organic molecule may have different 
carbon isotope ratios has been shown for vanillin 
among others and exploited successfully to detect the 
adulteration of expensive natural vanilhn with inexpen- 
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sive synthetic vanillin. ^"^ Why there is a difference may 
be explained, at least hypothetically. All carbon in bio- 
logical molecules is ultimately derived from atmospheric 
carbon dioxide fixed by photosynthesis. Upon uptake 
and inclusion of CO2 into the first-formed organic mol- 
ecule, there is isotopic fractionation and depletion in the 
heavier (^^C) isotope, probably due to enzymatic kinetic 
isotope effects. In the two main pathways for photosyn- 
thesis, the first-formed organic intermediate has either 
three or four carbons, and therefore the two pathways 
are referred to as 'C3' or *C4'; they are catalyzed by 
different enzymes. C3 and C4 plant compounds have 
different ^^C contents. The ^^C content of a given 
organic molecule reflects the proportions of C3 and C4 
plant compounds that are at the origin of its carbon 
atoms.^^'^^ 

Isotope ratios are measured by isotope ratio mass 
spectrometry (IRMS). The instrument measures the iso- 
topomers of CO^, therefore the carbon atoms in the 
molecule of interest must all be converted into CO2; 
this is accomplished by combustion over an oxidant. A 
prehminary GC step is performed for a final separation 
of the analyte of interest from other compounds present 
in the biological extract. Thus we connected a gas chro- 
raatograph to a combustion interface to an isotope 
ratio mass spectrometer (GC/C/IRMS) (see Fig. 2)/'^ 
GC/C/IRMS accomplishes the same chromatographic 
resolution as GC/MS, so it provides the same degree of 
compound identification based on chromatographic 
retention .time, but it does not provide the definitive 
identification of a mass spectrum; instead, combustion 
converts all carbon present into CO2, and the mass 
spectrometer acts as a non-specific detector. 

EXPERIMENTAL 



Urine samples 

The urines were obtained from eight healthv men. a^ed 
20-59, w^ho were participating in a 24-week study con- 
cerned with the effects of T on behavior. The protocol 
was approved by the Harvard Medical School institu- 
tional review board. A double-blind, cross-over design 
was used with the subjects receiving either placebo or T 
cypionate during the first 6 weeks, nothing during the 
second 6 weeks. T cypionate or placebo (whichever was 
not received during the first 6 weeks) during the next 6 
weeks and nothing during the last 6 weeks. The T 
cypionate preparation contained 200 mg mP^ in 
sesame oil. During the 6 weeks of T administration the 
subjects received intragluteal injections of 150 mg on 
the first day of weeks one and two, 300 mg on the first 
day of weeks three and four and 600 mg on the first day 
of weeks five and six. Urines were collected every 3 
weeks. Thus the study generated a total of 64 urine 
samples. 

Overview of the analyses 

In total, each urine underwent one or three types of 
analyses. First all 64 samples underwent one sample 
preparation followed by a GC/MS anaboHc steroid 



screen (to estimate the T/E and the T concentration). 
The total amount of T present in each sample was esti- 
mated based on the T concentration and the volume of 
urine remaining. Of the 64 samples, 25 contained at 
least 2 jig of T per total volume. These 25 urines w- ^^^ 
assigned a new code and were treated as blind sam^ 
They underwent a different sample preparation followca" 
by analyses of the final fractions, containing the acetates 
of T, T precursors and T metabolites, by GC/MS (to 
verify identity and purity) and GC/C/IRMS (to measure 
the carbon isotope ratio). Pertinent characteristics of 
the urine samples under study, namely the subject 
number, weeks during which T was administered, 
sample collection weeks and T/E, which were all 
unknown during the GC/C/IRMS phase of the work, 
are reported in Table 1. 

Steroid screen 

The steroid screen included sample preparation by 
addition of [i,2--H]testosterone, column chromatog- 
raphy on XAD-2, enzymatic deconjugation with ^- 
glucuronidase and sulfatase from Helix pomatia, 
formation of trimethylsilyl derivatives and GC/MS 
analysis in the selected-ion . monitoring mode as 
described previously.^ All urines were found negative 
for exogenous anabolic androgenic steroids. As 
expected, several of the urines had T/Es greater than six. 
T concentrations and total amounts of T were esti- 
mated from the screening data. 

Reagents for GC/C/IRMS sample preparation — s 

All solvents and reagents were of analytical grau-.^'' 
Sigma (Saint-Quentin Fallavier, France) provided T, 
cholesterol, dehydroepiandrosterone (DHEA), andros- 
terone, etiochoianolone, 5-androstene-3^,17^-diol dia- 
cetate, 5a-androstane-3a, 1 7^-diol, 5a-androstane-3^, 
17j5-diol, 5^-androstane-3a,17^-diol, 5^-androstane-3^, 
17^-diol, and ^-glucuronidase with sulfatase from Helix 
pomatia. Solid-phase extractions were carried out on 
Bakerbond Solid-Phase Extraction (SPE) columns filled 
with reversed-phase octadecyl (7020-07, J. T. Baker, 
Noisy-le-Sec, France) or adsorption phase silica gel 
(7086-03, J. T. Baker) . 

Steroid preparation for GC/C/IRMS analysis 

The steroids were extracted, purified and acetylated as 
shown in Fig. 1 by modification of a previously 
described procedure/^ Although TMS derivatives form 
faster than acetylated derivatives and have richer mass 
spectra, which is preferred for steroid identification pur- 
poses, sihcon is not compatible with the combustion 
step of GC/C/IRMS , because it forms deposits on the 
copper wire, inactivates it and causes incomplete com- 
bustion. In addition, TMS derivatization adds three 
carbon atoms per derivatized site whereas acetylation 
adds only two and leads to a smaller modification of the 
carbon isotope ratio of the molecule of interest. ^^^ >, 
checked that acetylation caused no discrimination ^ 
the isotopic ratio measurement by treating T with dil- 
ferent amounts of acetic anhydride and pyridine. Acety- 
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Table 1. Summary of T administration weeks, sample collection times, T/Es and 
carbon isotope ratios (6 ^^C) for precursors* 





T 


Sample 
















admin. 


collection 








5^'C 


(%o) 




Subject 


week 


week 


T/E 


Class 


c 


P 


Ta 


M 


1 


13-18 


1 


1.6 


N 


-23.4 


-23.8 


-24.8 


-25-1 






19 


121 


U 


-21.3 




-32.2 


-31.7 


2 


13-18 


13 


3.3 


N 


-22.8 


-23.8 


-26.2 


-24.8 






16 


37 


u 


-23.6 


-26.5 


-31.4 


-32.5 


3 


1-6 


7 


135 


u 


-24.7 


-26.0 


-30.4 


-31.4 






13 


4.9 


N 


-21.1 


-24-8 


-24.5 


-26.6 


4 


1-6 


1 


1.6 


N 


-24.7 


-27.2 


-26.3 


-25.7 






4 


67 


U 


-24.9 


-25.5 


-29.7 


-30.8 






13 


2.2 


N 


-24.4 


-26.2 


-25.3 


-26.2 


5 


1-6 


1 


1.5 


N 


-22,1 


-25.2 


-26.1 


-25.5 






7 


65 


U 


-23.2 


-26.5 


-29.9 


-32.9 






16 


1.8 


N 


-23.2 


-25.7 


-24.3 


-23.9 


6 


13-18 


10 ■ 


1,8 


N 


-20.8 


-27.0 


-23.1 


-27.1 






13 


1.2 


N 


-24.6 


-27.0 


-23.5 








16 


36 


U 


-22.4 


-24.4 


-31.0 


-34.4 






19 


72 


U 


-21.4 




-29.4 


-34.5 


7 


1-6 


1 


4.2 


N 


-23.3 


-26-2 


-25.2 


-26.2 






4 


32 


U 


-24.6 


-27.3 


-30.9 


-32.4 






13 


1.9 


N 


-25-4 


-27.6 


-22.2 


-26,5 






16 


1.5 


N 


-23.5 


-27.5 


-26.8 


-29.2 


8 


1-6 


1 


1.0 


N 


-23.6 


-25.9 


-26.5 


-27.3 






4 


48 


U 


-21.7 


-26.3 


-30.2 


-30.6 






7 


76 


U 


-23.1 


-26.9 


-32.6 


-33.2 






10 


2.0 


N 


-22.6 


-27.7 


-27.1 


-29.3 






16 


0.8 


N 


-22.2 


-27.7 


-27.0 


-27.6 



"0 = cholesterol acetate; P = 5-androstene-3^,17^-dlo! diacetate; Ta = testosterone 
acetate; metabolite M =5a- and 5^-androstane-3a,17^-diol diacetate mixture. Subject, T/E 
and week data were unknown during S^^C measurement. Dashes indicate that there was 
not sufficient material to measure S'^^C. In addition, each sample Is classified (CLASS) as T 
user (U if T/E > 6) or non-user (N if T/E < 6). 



lation was carried out before, not after the 
high-performance liquid chromatographic (HPLC) 
separation, a change from the previously described pro- 
cedure which produced an increased purity and yield of 
T. As a consequence of the modifications in the pro- 
cedure, DHEA was no longer separated from andros- 
terone and etiocholanolone, by either HPLC or GQ 
and therefore its carbon isotope ratio could not be mea- 
sured. Instead, a different T precursor, namely 5- 
androstene-3^,17jS-dioi, could be purified and analyzed. 
In addition, 5^-androstane-3aJ7^-diol diacetate was 
not separated from 5a-androstane-3a,17^-diol diacetate, 
so the measurement was done on the mixture of the two 
epimers. 

Preparation of unconjugated cholesterol. Between 30 and 40 
ml of urine were subjected to SPE on a C^q column (1 g 
of reversed-phase packing material for 25 ml of urine). 
The cholesterol fraction was eluted with chloroform- 
acetone (50:50, v/v; 2x6 ml). The column was 
retained for elution of one more fraction. The eluate 
was dried under nitrogen and the residue acetylated 
overnight at room temperature with acetic anhydride- 
pyridine (0.3 ml of each). After evaporation to dryness 
in a rotary vacuum evaporator (Speedvac, Bioblock 



Scientific, Illkirch, France), the acetylated extract was 
dissolved in dichloromethane-hexane (5:95, v/v; 10 ml), 
then applied to a sihca gel SPE column. The cholesterol 
acetate fraction was eiuted with dichloromethane- 
hexane (25:75, v/v; 6 ml). This solution was analyzed 
bv GC/MS to check the compound identity and purity, 
then by GC/C/IRMS. 

Preparation of deconjugated steroids. After elution of cho- 
lesterol from the above C^g column, the conjugated 
steroids were eluted with methanol (2 x 12 ml) and the 
eluate was evaporated to dryness. To hydrolyze the 
conjugated steroids, the methanolic residue was dis- 
solved in 10 ml of 0.5 M acetate buffer (pH 5.5) and 0.50 
ml of ^^-glucuronidase suspension was added as sup- 
plied; incubation was carried out at 55 °C for 3 h. After 
cooling, solid buffer (Na2C03-NaHC03 (2:1, w/w), 
about 300 mg) was added. Liquid-liquid extraction was 
performed with diethyl ether (2 x 50 ml) and the solvent 
layers were combined and evaporated to dryness. The 
residue containing the hydrolyzed steroids was dis- 
solved in ethyl acetate-hexane (5:95, v/v; iO ml) and 
applied to a silica gel SPE column. The steroids were 
eluted with ethyl acetate-hexane (50:50, v/v; 6 ml). 
Acetyiation of the purified extracts was carried out by 
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UQUID-SOUD EXTRACVON 
CIS 
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FRACTION 2 

— I — 

DEC0NJUGAT10N 
P'glucuronidasB 



mothonol 

I 



FRACTION 1 

— r- 



Lf QUID-LIQUID EXTRACTION 

I 

dlethylBther 

I 

LIQUID-SOLID EXTRACTION 

silica gel 
ethyl acetate - hexane (50:50) 

I 

ACETYLATION 

I 

SEMIPREP HPLC 
CIS 



ACETYLATION 

I 

LIQUIDSOUD EXTRACTION 
silica gel 

dichloromethan9^hexane(25: 75) 

I 



CHOLESTEROL ACETATE 



acetonttrllB'Water (70:30) 



TESTOSTERONE ACETATE 



/ 



ANDROSTANEDIOL ACETATES (a) 
ANDROSTENDIOL ACETATE (b) 



Figure 1. Flow chart of steroid preparation for GC/C/IRMS analysis, (a) 5a- and 5^-androstane-3a,17j?-dio! diacetates; (b) 5-androstene- 
3^,17^-diol diacetate. 



V 



overnight incubation at room temperature with a 
mixture of pyridine (1 ml) and acetic anhydride (0.8 ml). 
The reaction medium was evaporated to dryness in a 
rotary vacuum evaporator. 

The dried residue from acetylation was dissolved in 
50 \i\ of ethyl acetate and injected on to a semi- 
preparative Cia column: Spherisorb 0DS2 (Interchim; 
25 cm X 1 cm; 5 |im). The mobile phase, water- 
acetonitrile (30:70, v/v), was dehvered by a Merck 
L-600 pump at a flow rate of 4 ml min"\ The eluate 
was monitored by UV detection (Kratos Spectroflow 
757 at 240 nm). T acetate was recovered in the retention 
time range 14.5-16 min (fraction 1). The mobile phase 
was changed to water-acetonitrile (20 : 80, v/v) 26 min 
after injection to allow faster elution of the andro- 
stanediol acetates and. androstenediol acetate mixture in 
the retention time range 40-44 min (fraction 2), These 
fractions were analyzed by GC/MS to check compound 
identity and purity, then by GC/C/IRMS. 

GC/MS aoaJysis. GC/MS analyses of the acetylated 
derivatives were performed on a Hewlett-Packard (HP) 



Model 5890 gas chromatograph equipped with an HP 
Ultra-1 (100% methylsilicone) fused-silica capillary 
column (17 m X 0.2 mm i.d., 0.33 ^m film thickness) 
linked to an HP 5970B mass-selective detector. The 
injections (1-2 fil) were made in the splitless mode using 
hehum as carrier gas. For cholesterol acetate, the 
column oven temperature was increased from 200 to 
300 °C at 15 °C min~^ For the other fractions, the oven 
temperature started at 200 °C (held for 1 min), then was 
increased at 2°C min~^ to 250 X followed by 20 X 



mm to 300 °C and maintained at the final tem- 
perature for 4 min. 



Isotopic analysis 

GC/C/IRMS analyses were performed on an HP Model 
5890 gas chromatograph connected to a laboratory- 
made combustion furnace hnked to a Finnigan MAT/^ 
252 isotope ratio mass spectrometer (Fig. 2). The ga. 
chromatograph was equipped with an HP-1 column 
(Hewlett-Packard, 100% methylsilicone, 25 m x 0.32 
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Figure 2. Schematic diagram of GC/C/IRMS instrument. A = gas chromatograph; B=solvent vent; C=combustion unit; D -= water trap; 
E = open split; FG = helium inlets; H » oxygen inlet for CuO regeneration. 



mm i.d., 0.52 ^m film thickness). Helium was the carrier 
gas (20 psi). Samples were injected in the splitless mode 
at 285 °C. The GC separation began at 80 °C for 10 min, 
then the oven temperature was increased at 10 °C 
min"^ to 260 °C followed by 5° min" ^ to 315 °Q and 
maintained at the final temperature for 30 min. The 
temperature of the combustion oven was 800 °C and the 
oxidative catalyst was a wire of copper oxide (0.25 mm 
thickness in a quartz tube, 60 cm x 0.5 mm i.d.). 

It is not the absolute ^^C/^^C isotope ratio, but 
rather the difference {d) between the ^^C/^'C isotope 
ratio of the sample and that of an international stan- 
dard that can be measured with great precision and 
accuracy. The international standard for carbon is a 
sample of carbonate obtained from the Pee Dee forma- 
tion in South Carohna (Pee Dee belemnite or TDB') 
and relatively rich in ^^C. The S standard notation for 
expressing carbon isotope ratios is defined as the rela- 
tive difference in isotope ratio between the sample and 
PDB, calculated as 



S''C%,= 



R 



sample 



R 



PDB 



R 



X 10- 



PDB 



where R^ refers to the ^^C/^'C of the sample or interna- 
tional standard and represented by 5^^C%o Cper mil'). 
When PDB became unavailable, the International 
Atomic Energy Agency (Vienna, Austria) calibrated a 
new standard against it: CO2 gas ( = international stan- 
dard NBS 19). The definition" of the 5^^C%^ has not 
changed and continues to be the deviation from PDB. 
In th^ present work, NBS 19 was used to cahbrate a 
tank of CO2 reference gas. Pulses of the latter were 



introduced directly into the ion source during the back- 
fiush periods, which are designed to purge the injection 
solvent from the system with helium. Finally, the fol- 
lowing alkanes were used between analyses as external 
standards: C^g, C^g, C20J ^22? ^24. ^^^ ^zs • 

The isotope abundance was calculated from the 
signals monitored simultaneously for the three major 
ions obtained from the isotopes of carbon and oxygen: 
m/z 44 for ^^C'^O'^O, m/z 45 for 
(13qi6qi6q_^ i2<-i7qi6qj aud TTi/z 46 for 
^-i^QiSQiSQ j^iiQiiQiiQy ^f^gj. ^ corrections^ had 
eliminated the contribution of the ^^C ^"O ^^O ion from 
the m/z 45 signal, the m/z 45/44 ratio reflected that of 

Each sample was submitted to two or three replicate 
measurements which were averaged. A typical standard 
deviation associated with these GC/C/IRMS determi- 
nations was 0.4%o. The limit of detection of the overall 
assay is 2 \ig of testosterone per total volume of urine. 
In our experience, at least 100 ng of testosterone acetate 
must be injected into the GC/C/IRMS system in order 
to obtain a good signal-to-noise ratio. 

Data analysis 

All of the software used for data analysis was part of the 
Personal Computer-Statistical Analysis System (SAS 
Institute, Cary, NC, USA) version 6.08 for Windows. 
Multivariate analysis included principal component 
analysis, cluster analysis (using disjointed clustering and 
Euclidian distances computation) and discriminant 
analysis. 
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Principal components are new variables defined by 
mathematical combinations of the raw variables. The 
analysis ^^ simplifies and improves data interpretation 
by reducing the number of variables and by creating 
non-correlated variables which reflect truly diff*erent 
'dimensions' of the data. The first principal component 
is calculated to reflect as much variation as possible. Of 
the variation that is left unexplained by the first prin- 
cipal component, the second one must reflect as much 
as possible, and so on. The procedure defines as many 
principal components as there are raw variables and 
calculates what percentage of the variability of the data 
is accounted for by each principal component;^^'-^ 
typically the last few principal components only 
account for a few per cent of the variability and may be 
ignored. 

The cluster analysis looked for disjointed clustering 
and computed EucHdian distances. ^^ We used the first 
three principal components and the 22 samples for 
which there was sufficient material for all variables to 
be measurable. We set the maximum number of clusters 
at two, since we were only interested in two groups, 
namely T users and non-users. 

The discriminant analysis^^ tested the power of this 
approach to discriminate between T users and non- 
users. Of the 22 samples for which all variables were 
measurable, twelve were randomly selected to be the 
training set and the remaining ten. were the test set. 
First, we labeled the five T users and seven non-users in 
the training set. Next, using the first three principal 
components as discriminating variables, the software 
computed discriminant functions on the training 
samples and classified each test sample as T user or 
non-user. 



RESULTS AND DISCUSSION 



In our previous work,^^ we found that the carbon 
isotope ratio was lower in exogenous T than in endoge- 
nous T. The value for endogenous substances may be 
affected by factors such as gender, ethnicity or diet. 
Indeed, the carbon isotope ratio of endogenous com- 
pounds reflects the proportions of C3 and C4 plant con- 
tributions to the diet; common C3 and C4 foods have 
values of -25.1 and -10.8%^, respectively,^^ so we 
expect baseline values to be within that range. Further- 
more, 53.5 ± 8.5% of endogenous cholesterol, the pre- 
cursor of endogenous T, is directly absorbed from the 
diet.^^ A typical North American diet, compared with a 
Western European diet, is expected to contain more C4 
foods (including meat and dairy products from corn-fed 
animals), to have a higher input in ^^C and to result in 
higher baseline carbon isotope ratios.^^ In o.ur experi- 
ence so far, baseline values for T or C in European and 
North American subjects ranged from —24.5 to 
-26.3%^^^ and from -20,8 to -26.8%^, respectively, 
and the administration of different pharmaceutical Ts 
lowered the urinary T values. Therefore, we hope that 
the carbon isotope ratio for pharmaceutical Ts will 
always be outside the range of baseline values, even 
though we expect substantial variations within the 
latter An early study of basehne serum cholesterol of 



South African residents reported remarkably stable 
values of (5 ^^C = -17%^, which is expected to' yield T 
with similar values, ^^ and provides an example of a dif- 
ferent baseline range in a different population. Thi 
makes it necessary to reference the measurement in t 
urine of interest to the natural isotopic ratio charat 
istic of that individual. The baseline value for l^c 
subject's own T when free of drug fulfils that need, but 
obtaining such urines under controlled conditions is 
impractical. To obtain intrinsic reference data from 
single urines, we reasoned that the isotopic ratio in T 
precursors should not be affected by exogenous T con- 
tribution, whereas T metabolites may reflect it. This is 
why, in addition to T acetate, we conducted isotopic 
ratio measurements on the acetates of T precursors cho- 
lesterol and 5-androstene-3j9,17^-diol, and on those of T 
metabolites 5a-and 5^-androstane-3a,17^-diol. 

The results of the isotopic measurements for the 
steroids in each urine appear in Table 1. For three 
urines, low volume and recovery precluded analysis for 
either 5-androstene-3jS,17j8-diol diacetate or the'5a-and 
5j5-androstane-3a,17^-diol diacetate mixture. We refer 
to the carbon isotopic measurement for cholesterol 
acetate as C, for 5-androstene-3y9,17j5-diol diacetate as P 
for precursor, for T acetate as Ta and for the 5a-and 
5^-androstane-3a,17^-diol diacetate mixture as M for 
metabohtes. 

The carbon isotope ratio data on the 25 blind urines 
were obtained with no knowledge of the T/Es. Our goal 
was to compare the carbon isotope ratio approach with 
the T/E > 6 test as a means of identifying T users. 
Before the statistical analysis was performed, review q 
the raw data revealed that ten urines differed from t'^^ 
other 15 because both Ta and M were clearly decrea 
(Ta or M ^ - 30.0%J. We tentatively classified the^c 
ten as T users and the other 15 as non-users, a conclu- 
sion which turned out to be in agreement with those of 
the cluster analysis, the discriminant analvsis and the 
T/E > 6 test. 

In the first step of the multivariate analysis, principal 
component analysis transformed the variables into new 
ones : 

PRINl = 0.19521 IC + 0.227745P -h 0.666504 Ta 

+ 0.682493M 
PRIN2 = 0.678189C + 0.668824P - 0,251 803 Ta 

-0.171259Af 
PRIN3 = 0,705791 C - 0.693201P -h 0.11 81 167^2 

- 0.085906M 

PRIN4 = - 0.061740C -f- 0.142404? -h 0.6916767^ 

- 0.705332M 

The first three principal components accounted for 48.9, 
28.4 and 20.1%, respectively, of the variabihty of the 
data. 

Cluster analysis defined two clusters. The first, second 
and third principal component means for the firsts- 
cluster were -1.61, 0.33 and —0.20; for the secor^ 
cluster they were 0.92, -0.19 and 0.11. Cluster 1 cc 
tained eight observations (36.36%) and cluster 2 con- 
tained the remaining 14 (63.64%). Looking up the 
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PRINCIPAL COMPONENT 1 

Figure 3. Cluster analysis results. Thex- and K-axes are principal components 1 and 2, respectively. All urines in duster 1 (O) were from T 
users (T/£ > 6) and all urines in cluster 2 (O ) were from non-users (T/E < 6). 



goodness of the 
samples were T 
The discriminant 
non-users were 
1.52167PRIN2 - 



corresponding T/Es showed that cluster 1 contained the 
eight T users (T/E > 6) and cluster 2 the 14 non-users 
(T/E < 6). Figure 3 shows the data points plotted 
against the first two principal components and high- 
lights the two clusters. 

Discriminant analysis tested the 
separation on data in which three 
users and the rest were non-users, 
functions for T users and 
DF = -8.87176 - 10.17479PRIN1 -f 
1.37050PRIN3 and DF - -5.37373 + 8.03788PRIN1 
- 1.05549PRIN2 -f 0.53145PRIN3, respectively. T 
users and non-users were correctly classified in their 
respective groups. 

The carbon isotope ratio method appears compara- 
ble to the T/E > 6 test as a means of identification of T 
users with T/E > 30, but the high cost of the GC/C/ 
IRMS instrument and the requirement for a large 
amount of sample preclude its use as a screening 
method. The most difficult aspect of the T/E test is that 
a very small number of males have been found with 
T/Es m the range 6-10 in the absence of T adminis- 



tration.-""^^ In such cases, the T/E->6 criterion if 
applied to single urines would falsely classify these sub- 
jects as T users. For this reason, sport authorities do 
not act on the basis of a single urine with T/E > 6, 
instead they require additional tests ;^'^- healthy drug- 
free males are expected to have a relatively stable T/E.^° 
We hope that the carbon isotope ratio test will be useful 
to discriminate between subjects with naturally elevated 
T/E and subjects having taken T. 
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Introduction 

Sport is a major part of our lives, both as passive enter- 
tainment and for active participation. Sporting prowess is 
admired and, in many sports, financially rewarded. The desire 
to be the best has led many athletes to obtain an unfair advan- 
tage over their rivals by the use of performance-enhancing 
drugs. One of the major ways to deter such cheating is by 
carrying out drug testing on urine samples collected both in 
and out of competition. The systematic testing of athletes for 
performance enhancing drugs began in 1968 with testing for 
stimulants such as amphetamine,^^^ which were then in com- 
mon use in some sports. Now there are 27 laboratories around 
the world accredited by the International Olympic Committee 
(IOC) who regularly test samples from athletes for a range of 
banned drugs. 

The IOC has, in their anti-doping code,^^^ a list of banned 
substances and methods; included are anabolic steroids, stim- 
ulants, narcotics, diuretics, and peptide hormones. The first 
four categories consist of compounds of relatively low molec- 
ular weight that are amenable to analysis by techniques such 
as gas chromatography (GC) or gas chromatography-mass 
spectrometry (GC-MS), which are common to most labora- 
tories analyzing organic chemicals. Thus GC-MS has been the 
backbone of sports drug testing for the last decade with most 
IOC laboratories having a number of GC-MS methods, each 
one of which detects a class of compounds such as steroids. 
When new steroids or stimulants have been developed it has 
been relatively simple and inexpensive to determine their 
metabolites and add these compounds to one of the existing 
screens. 

However there are two groups of compounds that are not 
amenable to analysis by GC-MS. The first group comprises 
the anabolic endogenous steroids, which are present naturally 
in the body such as testosterone and androstenedione. Whilst 
these endogenous steroids are quite separable by GC, con- 
ventional MS analysis can only confirm their identity but 
not establish their origin, whether the bottle or the body. 
Synthetic and naturally occurring testosterone have small 
difierences in the ratio of carbon- 12 to carbon- 13 present 



in their molecules with the synthetic material being ^^C- 
deficient. The specialized technique of carbon isotope ratio 
mass spectrometry (IRMS) is capable of measuring these 
differences. The second group of compounds comprises the 
peptide hormones and other large biomolecules, which can- 
not be analysed by GC and which need techniques such 
as liquid chromatography-mass spectrometry (LC-MS) for 
their analysis and identification. This paper will describe two 
areas where new technologies are being used for drug testing 
in sport, the first being the detection of endogenous steroid 
abuse and the second the detection of compounds which 
are capable of enhancing the oxygen-carrying capacity of 
the blood. Endogenous steroids are used because they are 
anabolic in nature and can increase muscle mass. Thus they 
are most likely to be used in power sports such as weightlifting 
and sprinting. Compounds which can enhance the oxygen- 
carrying capacity of the blood, such as erythropoietin (EPO) 
and haemoglobin-based blood substitutes, are most likely to 
be used in endurance events such as road cycling and the 
marathon. 

Endogenous Steroid Detection and Carbon IRMS 

Stable carbon isotopic composition of a substance is generally 
measured by isotope ratio mass spectrometry. IRMS systems 
derive isotope ratios by monitoring simple gases, which, in 
the case of carbon, is CO2. Accordingly miz 44, 45, and 
46 are monitored, corresponding to isotopomers *^C^^0*^0, 
13q16q16o^ and ^^C^^O^^O. This type of mass spectrometer 
utilizes Faraday cups positioned in the ion beam with each 
cup collecting ions of a particular mass to charge ratio. 

Carbon isotope ratios (CIRs) are expressed in terms of 
5^^C values, with units in per mille (%o), Equation {1)P^ 



h''C 



( ''sample 



I 



- 1 X 1000 



''standard 



{!) 



Measurements are expressed on a scale where the zero 
point is set by the isotopic composition of Pee Dee Belem- 
nite, a marine carbonate that is relatively enriched in ^^C. 
This results in many 8^^C values being negative. Results are 
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expressed in per mille because the differences are generally 
very small; a difference of l%o on the 8*^C per mille scale 
corresponds to a change in 0.001099 atom-% in natural ^^C 
abundance. ^^^ 

Carbon IRMS analysis requires samples to be converted to 
carbon dioxide prior to entering the MS source. Historically 
this is achieved via an off-line oxidation. Analysis by IRMS 
coupled to a gas chromatograph (GC-C-IRMS) analysis has 
necessitated the development of capillary-scale combustion 
techniques, allowing components which are eluted from the 
GC column to be oxidized on-line prior to travelling in a 
gas stream to the IRMS source. GC-C-IRMS instruments 
must also include a means of removing water from the gas 
stream. Water can protonate CO2 producing ^^C^^^O^^O* H+, 
which also has a mass-to-charge ratio of 45, and can therefore 
interfere with the final result. 

All living matter is derived through photosynthesis from 
CO2 in the atmosphere, where 8*^C = — 7%o, or in marine 
environments, where S^^C = 0%oS^^ Plants with C-3 and C-4 
metabolisms discriminate to different degrees against ^^COa, 
and the isotope ratios in biochemicals from plants reflect the 
biochemical grouping of the plants. ^^^ The carbon isotopic 
composition in humans reflects that in the diet. This is why 
human breath samples of Americans, who eat a lot of corn and 
com products (C-4 plants), are depleted in ^^ C compared with 
Europeans, whose diet is more wheat-based (C-3 plants). ^^^ 

Isotopic composition is useful in a sports drug-testing 
context because synthetic steroids are derived from stigmas- 
terol obtained from soy,^^^ a C-3 plant which gives synthetic 
testosterone 8^^C values in the range —25.9 to — 32.8%o.f^^ 
Synthetic copies of other endogenous steroids are generally 
more depleted in ^^C, and can have h^^C values as low as 
— 35.6%o.^^J The basis for gonadal testosterone is the precur- 
sor molecules consumed in the variety of vegetables in the 
human diet, or in the diet of the animal protein providers, 
and in Australia falls in the range —19 to — 25%o.'^^' The 
difference in carbon isotope ratio between the gonadal and 
synthetic steroids, although small, is statistically signifi- 
cant and measurable. Administration of synthetic endogenous 
steroids leads to a measurable depletion of ^^C content in 
the parent compound present in the urine^^^ and also in its 
metabolites.'^^ ^'^^^ 

Ketosteroid metabolites including androsterone (A) and 
aetiocholanolone (E) are often the most concentrated of 
the urinary steroids and can be analyzed easily without 
derivatization. 

As mentioned earlier, diet can affect the 8*^C values of 
human steroids and their metabolites. Diets can vary greatly 
with culture and sport, and this is accounted for in IRMS 
doping analysis by measuring the isotopic composition of a 
'background marker' steroid that is not involved in the andro- 
genic anabolic steroid pathway. 11-Ketoaetiocholanolone 
(1 1-ketoE), part of the corticosteroid pathway, ^'-^^ is a suitable 
background marker. Its concentration in the urine is on-scale 
with A and E. Work in the ASDTL has found the 8^^C of 
1 1-ketoE to range between —18.5 and — 24%o. 

Having analysed a set of androgenic steroid metabolites 
and at least one background marker (as recommendeded 



by the IRMS working group of the IOC Doping Control 
Laboratories*^^^^), the analyst then must decide if the data 
shows evidence of doping. The most common method is to 
use a ratio of the androgen results to those of the background 
marker, with values greater than a threshold^ ^^^ being indica- 
tive of steroid misuse. Other approaches used in ASDTL 
include taking the difference between the androgen and back- 
ground markers and using the average of the androgen results 
in the calculations. 

A DHEA Administration Study 

A recent study conducted at ASDTL, in collaboration with 
the School of Chemistry of the University of Sydney, investi- 
gated the effect that oral dehydroepiandrosterone (DHEA) 
administration had on the carbon isotope ratio of urinary 
steroid metabolites. DHEA is an endogenous androgen that 
is rumoured to be administered by athletes with the aim of 
increasing levels of the more active androgens such as testos- 
terone and dihydrotestosterone.^^^^ The IOC prohibits DHEA 
administration in athletes,^^^ however the detection of admin- 
istered DHEA has been difficult due to an incomplete under- 
standing of DHEA metabolism as well as inter-individual 
variations.'*^^ 

GC-C-IRMS demonstrated that a single oral administra- 
tion of DHEA (100 mg) to a male subject lowered the '-^C 
content of E and A relative to 1 1-ketoE. E and A are inactive 
metabolic products of the androgen biosynthetic pathway, of 
which DHEA is the primary precursor. ^^^^ The administra- 
tion study was provided by Robert Weatherby, Head of the 
Exercise Science and Sport Management School at South- 
em Cross University (Lismore, Australia). It included the 
informed consent of the healthy 30-year-old male volunteer 
and approval of the Human Ethics Committee of the Uni- 
versity. A total urine sample was collected at the time of the 
single oral DHEA (100 mg) administration (time zero) and 
13 total urine samples collected in a 52-hour period post- 
administration. The 8^^C values obtained from each sample 
are shoAvn below in Figure 1 . 

The minimum S^^C values observed for E and A were 
—32. 1 and — 30.0%o respectively at 9 h post-administration. 
The magnitude of ^-^C depletion of E following DHEA 
administration was interesting, since the 5*^C value of DHEA 
in the preparation administered to the subject was determined 
to be — 31.3%o. Prior to this study it was assumed that the 




Fig. 1 . 5 * ^ C trends of E (♦), A (■), and 1 1 -ketoE (A) of a male subject 
following a single DHEA administration. 
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minimum h^^C values of E and A following DHEA admin- 
istration would be *^C-enriched (less negative) in relation to 
the administered DHEA due to the dilution effect of E and A 
from an endogenous origin. In this study at least, the dilution 
effect of endogenous E was not as pronounced as expected. 
This has further emphasised the lack of understanding regard- 
ing the metabolism of administered DHEA to form E. 
These GC-C-IRMS results complement the findings of pre- 
vious studies involving GC-MS analysis of urine extracts 
obtained after DHEA administration that show prolonged 
post-administration increases in E concentrationJ^^'*^**^^ 

As expected, DHEA administration had no significant 
effect on the S^^C value of 11-ketoE, which had an average 
of-20.9%o andarangeof2.6%o thought to be the result 
of dietary changes. Importantly however, alteration in S^-^C 
values of E and A in relation to each other and with respect 
to 11-ketoE did provide evidence of DHEA administration. 
Repeatability in these GC-C-IRMS measurements was ver- 
ified by determination of 8^^C of 17a-methyltestosterone 
(17-meT) internal standard. The average 8^^C value of the 
17-meT was -32.9%o with a standard deviation of 0.4%o. 

The detection period of administered DHEA in this subject 
can be determined by examining the return of 5^^C E and 
S^^C A to the baseline values that were observed at the time 
of administration. This is also thought to be dependent on the 
dilution effect of E and A from endogenous origin. The results 
of this study showed that DHEA administration in this subject 
could be confirmed by GC-C-IRMS analysis for up to 1 1 h 
post-administration. This was based on the three concurrent 
criteria used by ASDTL to distinguish endogenous steroid 
metabolites from those of synthetic origin: 

• 8*^C E and S^^C A < -27.0%o 

• Averaged difference (Equation (2)) >4.00%o 

• Averaged ratio (Equation (5)) > 1.15 

A^3cE + 5^3CA\ _ ^13^ 1 i.ketoE > 4.00%o (2) 

(^"^^ + ^^^^^)/s^3cH-ketoE>1.15 (3) 

The data obtained were used to calculate the maximum 
values of (2) and (3) which were 1 1 .7%o and 1 .60 respectively 
at 9h post-administration. Regarding the detection period, at 
11 h post-administration S^^C E and S^^C A had values of 
-31.1 and -28.6%o, respectively, while (2) and (5) had values 
of 9.0%o and 1.43 respectively. Accounting for the prolonged 
effect that DHEA administration had on S^^C E, it may have 
been possible to confirm endogenous steroid abuse for up 
to 48 h post-administration. At this time, S^^C E had a value 
of -28.0%o while (2) and (3) had values of 4.4%o and 1.20 
respectively. 

It is important to consider that while the current criteria 
applied to the results of this study would confirm endogenous 
steroid administration, it may not specifically identiiy DHEA 
abuse. In future, doping control laboratories will aim to 
identify specific androgen administration using GC-C-IRMS 
analysis. To achieve this, a greater understanding of androgen 
metabolism is required, particularly in relation to the effects 



of administration. Future research will hopeiully establish 
metabolic markers of specific androgen abuse and investi- 
gate statistical methods of analysis for the confirmation of 
that androgen. 



The Detection of Compounds Which Enhance the 
Oxygen Carrying Capacity of the Blood 

There is a range of ways of enhancing the normal oxygen 
carrying capacity of one's blood. These include blood trans- 
fiisions (either autologous or homologous), the injection of 
EPO to stimulate new red blood cell production, and the infii- 
sion of haemoglobin-based blood substitutes. This paper will 
only consider the latter two methods. The detection of EPO 
abuse is especially difficult when compared to the detection 
of other endogenous substances, such as anabolic steroids, 
because not only is EPO a complex, heavily glycosylated 
protein with a molecular weight in excess of 30 kDa but also 
it is present in very low concentrations in both blood and 
urine. This problem is compounded by the complex glyco- 
sylation of EPO, which gives rise to multiple isoforms with 
no one molecular species being more than a few percent of 
the total mass. The detection and measurement of EPO in 
a typical blood sample is not within the capability of cur- 
rent, routine LC-MS technology, and so other techniques such 
as immunoassay detection must be used. However as EPO 
occurs naturally, its mere presence even at elevated levels is 
not proof of doping. Two approaches have been developed for 
the detection of doping with EPO, directly using urine and 
indirectly using blood. The urine test does not use conven- 
tional drug-testing techniques but relies on electrophoresis 
to separate the isoforms of EPO on a pH gradient gel.^^^^ 
The procedure uses a patented double-blotting technique to 
detect the very low concentrations of EPO in the presence of 
high concentrations of other proteins.'^* ' The method works 
because the current forms of recombinant EPO have slightly 
different isoforms to those found in normal urinary EPO. The 
indirect method for the detection of EPO relies on the fact that 
several whole blood and serum parameters are significantly 
altered when EPO is administered. EPO does not in itself 
enhance the oxygen-carrying capacity of the blood but rather 
stimulates the production of new red blood cells by the bone 
marrow. The changes in blood chemistry and cell morphol- 
ogy which accompany this accelerated erythropoiesis are the 
basis of the indirect blood test.^^^^ 

Blood substitutes are being developed by several com- 
panies as an alternative to blood transfusions because of 
the problems in obtaining sufficient whole blood for med- 
ical demands coupled with the difficulty in ensuring that the 
blood is not contaminated. The products being developed are 
designed to be used in operations and emergencies in place of 
donated blood.^^^^ They do not, and are not intended to, carry 
out all the functions of whole blood but only make up volume 
expansion after blood loss and deliver oxygen to the tissues. 
A haemoglobin-based blood substitute has been shown to 
have a higher oxygen-carrying capacity per unit volume than 
whole blood,^^'^^ hence infiising a subject of normal blood 
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capacity with blood substitutes should increase their oxygen- 
carrying capacity. It is thus highly likely that some athletes 
involved in endurance sports v^ill seek to use blood substi- 
tutes to improve their performance. The drug currently used 
for such cheating is erythropoeitin, however EPO has the 
disadvantage that it is slow acting — ^taking at least two weeks 
to produce the desired effect — ^whilst the effect of a blood 
substitute would be virtually instantaneous. 

This work only deals with the detection of haemoglobin 
based blood substitutes often referred to as haemoglobin- 
based oxygen carriers or HBOCs. 

The HBOCs that have progressed to clinical trials are all 
based on some form of haemoglobin, either human or bovine. 
The haemoglobins are all chemically modified in some way to 
prevent the toxic effects that result from the presence of high 
concentrations of free haeomoglobin in plasma. ^^^ In nor- 
mal blood, effectively all the haemoglobin is within the red 
blood cells in its native tetramer structure (two alpha and two 
beta subunits) and very little is free in the plasma. If injected 
into the plasma, haemoglobin dissociates into dimers and 
monomers. In HBOCs the chemical modifications involve 
some form of crosslinking of the alpha and beta subunits 
of haemoglobin as well as polymerization or conjugation to 
another large molecule. These modifications are designed to 
markedly increase the molecular weight of the haemoglobin 
of the HBOC, so that it can function effectively and safely as 
an oxygen carrier outside a red blood cell. 

The detection of blood substitutes requires that blood be 
collected as so far there are no means to detect their presence 
in urine. The tests were developed using Hemopure (kindly 
supplied by the Biopure Corporation, Cambridge, MA) but 
were designed so that they would work with any HBOC based 
on polymerized haemoglobin. Hemopure is a gluteraldehyde- 
polymerized bovine haemoglobin and is the only HBOC so far 
approved for use in humans. Firstly a screening test is needed 
which can eliminate most negative samples whilst detect- 
ing all or most of the suspicious samples. The screening test 
should be fast and inexpensive. Secondly a confirmation test 
is required which can correctly identify any blood substitute 
based on polymerized haemoglobin. This test must be able 
to produce evidence that can withstand legal challenge. The 
cost can be relatively high, as an effective screen will mean 
that very few samples will need to be tested by this method. 
The use of any HBOC will raise the concentration of 
haemoglobin in the plasma. Thus the measurement of the 
haemoglobin content of plasma (Hb) will be an effective indi- 
cator of HBOC use. However haemolysis of red blood cells 
could also produce an elevated plasma Hb. Fortunately the 
number of samples containing a significant level of haemo- 
lysis is very small. When the plasma Hb concentration was 
determined on 45 samples from elite athletes, the highest 
plasma Hb concentration found was 2 g L~* and that in only 
one subject. For an HBOC to give a significant performance 
advantage the amount infused would need to increase the total 
amount of haemoglobin present by at least 5%. As all this 
additional haemoglobin would be in the plasma this equates 
to a plasma Hb concentration of approximately 14gL~*. 
Thus a screen based on confirming any sample with a plasma 
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Fig, 2. Plasma haemoglobin levels resulting from the addition of 
Hemopure to blood. 



Hb concentration above 2 gL~* would detect all those using 
HBOCs with a very low rate of false positives. Figure 2 
shows the concentration of haemoglobin in plasma found 
when varying amounts of Hemopure were spiked into blood. 
Whilst it is highly imlikely that the haemolyis of red blood 
cells could produce haemoglobin levels approaching those 
corresponding to HBOC use, it is necessary to prove that the 
free haemoglobin is from an extraneous source. As the most- 
developed HBOCs are based on polymerized haemoglobin, 
methods have been chosen which have the potential to distin- 
guish natural haemoglobin with a molecular weight of 64 kDa 
or below from polymerized haemoglobin with a molecu- 
lar weight of 128 kDa and above. Two methods have been 
used to confirm that the free haemoglobin is fi:om an HBOC, 
one based on size-exclusion high performance liquid chro- 
matography (SEC-HPLC) with diode array detection^^^^ and 
the other based on peptide mapping by electrospray mass 
spectrometry of tryptic digests of haemoglobin.^^^^ 

When a sample of Hemopure is analysed by means of SEC- 
HPLC, it is possible to resolve the polymeric material on the 
basis of its molecular weight and polymerized haemoglobins 
can be readily separated from native haemoglobin. Figure 3 
shows the excellent separation between the polymerized 
haemoglobin in Hemopure and native human haemoglobin. 
As expected, human haemoglobin elutes as a single peak 
later than the multiple peaks corresponding to the var- 
ious polymeric haemoglobins present in Hemopure. The 
UV/visible spectra of all the haemoglobins are essentially the 
same. When Hemopure was spiked into plasma it was again 
possible to detect the polymeric haemoglobins and distin- 
guish them from native haemoglobin arising from haemolysis 
of the red blood cells. The peaks corresponding to polymeric 
haemoglobin were still detectable at a Hemopure concentra- 
tion of 2 gL~\ which means that any use of an HBOC that 
was detected by the screening procedure would be able to be 
confirmed. 

Whilst the detection of peaks having the spectrum of 
haemoglobin at retention times corresponding to molecu- 
lar weights significantly above 64 kDa is clear proof of the 
presence of a chemically modified haemoglobin, it does 
not specifically identify which particular HBOC has been 
used. This is not essential to prove doping but would be 
useful additional information. The technique of peptide map- 
ping using electrospray mass spectrometry was used in an 
attempt to show that the peptide fragments detected after 
enzymatic digestion with trypsin were different in native 
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Fig. 3. Size-exclusion chromatograms of (a) human haemoglobin and 
{b) Hemopure. (c) UV/vis spectrum of eluted haemoglobin. 



haemoglobin than in polymerised haemoglobin. Hemopure 
and bovine haemoglobin were digested with trypsin and the 
resulting digests directly infused into a high-resolution mass 
spectrometer (MAT 900, Finnigan, Bremen) equipped with 
an atmospheric pressure ionization interface (API III, Varian, 
Finnigan). The spectra obtained are shown in Figure 4. 

The spectra obtained are similar as expected but with two 
obvious differences. The peaks at m/z 819 and 992 are miss- 
ing from the Hemopure sample. These peaks arise from the 
tryptic peptides from amino acid positions 93-99 and 100- 
127. This indicates that in Hemopure the lysine at position 
99 in the alpha chain is not being cleaved. This is consistent 
with the glutaraldehyde cross-linking occurring between the 
alpha chains at position 99. Thus the mass spectral results 
demonstrate both that Hemopure contains haemoglobin of 
bovine origin and that it has been chemically modified. Fur- 
ther work is needed to determine whether similar results can 
be obtained with Hemopure that, is present in plasma. The 
mass spectral analysis of peptide digests has the potential 
to identify the type of haemoglobin used and the chemical 
modifications made with other HBOCs. 

Conclusions 

The application of new analytical methodologies such as 
IRMS and LC-MS to drug testing in sport has the potential 




{b) 




Fig. 4. Mass spectra obtained from tryptic digests of (a) bovine 
haemoglobin and (b) Hemopure. 

to further deter the use of banned substances and methods. 
However as the doping substances become more complex 
or more similar to endogenous compounds then the methods 
which must be applied become more complex and expensive. 
In the case of HBOCs it should be possible to have detection 
methods in place before HBOCs are available for general use. 
However post-competition blood samples must be available 
for the methods to be applied. At present only urine sam- 
ples are collected and hence this is a further example of the 
additional cost and complexity that is and will continue to be 
associated with the fight against drugs in sport. 
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Performance Characteristics of a Carbon Isotope 

Ratio Method for Detecting Doping with 

Testosterone Based on Urine Diols: 

Controls and Athletes with Elevated 

Testosterone/Epitestosterone Ratios 

RoDRiGO Aguilera/* Thomas E. Chapman/ Borislav Starcevic/ Caroline K. Hatton/ 

and Don H. Catlin^'^ 



Background: Carbon isotope ratio methods are used in 
doping control to determine whether urinary steroids 
are endogenous or pharmaceuticaL 
Methods: Gas chromatography-combustion-isotope ra- 
tio mass spectrometry (GC-C-IRMS) was used to deter- 
mine the 8^^C values for 5/5-androstane-3a,17/3-diyl 
diacetate (SfiA), Sa-androstane-Sa^l^P-diyl diacetate 
(BaA), and 5/3-pregnane-3a,20a-diyl diacetate (5J3P) in a 
control group of 73 healthy males and 6 athletes with 
testosterone/epitestosterone ratios (T/E) >6. 
Results: The within-assay precision SDs for 5j3A, 5aA, 
and 5/3P were ± 0.27%o, ± 0.38%o, and ± 0.28%o, respec- 
tively. The between-assay precision SDs ranged from ± 
0.40%o to ± 0.52%o. The system suitability and batch 
acceptance scheme is based on SDs. For the control 
group, the mean S^C (SD) values were -25.69%o 
(± 0.92%o), -2635%o (± 0,68%o), and -24.26%o (± 0.70%o), 
for 5/5A, 5aA, and 5/3P, respectively. 5/5P was greater than 
5J5A and 5aA (P <0.01), and 5j3A was greater than 5aA 
(P <0.01). The means - 3 SD were -28.46%o, -28.39%o, 
and — 26.37%o for 5j3A, SaA, and 5/5P, respectively. The 
maximum difference between 5/5P and SpA was 3.2%o, 
and the maximum 5/5A/5/3P was 1.13. Three athletes 
with chronically elevated T/Es had S^^C values consis- 
tent with testosterone administration and three did not. 
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Conclusions: This GC-C-IRMS assay of urine diols has 
low within- and between-assay SDs; therefore, analysis 
of one urine sample suffices for doping control. The 
means, SDs, ±3 SDs, and ranges of 6^^C values in a 
control group are established. In comparison, testoster- 
one users have low 5/5A and 5aA, large differences 
between 5/3A or 5aA and 5j3P, and high SPA/spV and 
SaAJSpP ratios. 
© 2001 American Association for Qinical Chemistry 

A critical issue in doping control is establishing the origia 
of testosterone and other steroids typically found in 
human urine. If the origin can be shown to be pharma- 
ceutical, as opposed to endogenous, a doping offense has 
occurred. Androgens for pharmaceutical use are not syn- 
thesized de novo; they are obtained by semisynthesis 
from starting materials such as diosgenin and stigmas- 
terol, which are derived from plants (1), Furthermore, 
these compoimds have less ^^C than their endogenous 
homologs (2,3); therefore, urinary steroids with a low 
^^C/^^C ratio are likely to have originated from pharma- 
ceutical sources. This thesis has led to the use of gas 
chromatography-combustion-isotope ratio mass spec- 
trometry (GC-C-IRMS)^ in doping control because the 
method deterroines the S^^C value of steroids extracted 
from urine, based on the equation: 



^Nonstandard abbreviations: GC-C-IRMS, gas chromatography-combus- 
tion-isotope ratio mass spectrometry; T/E, testosterone/epitestosterone ratio; 
5j3A, S^^C value for 5j8-androstane-3a,17/3-diyl diacetate; 5aA, S^^C value for 
5a-androstane-3a,17j3-diyl diacetate; 5|3P, 6^^C value for 5/3-pregnane-3a,20c£- 
diyl diacetate; and QC, quality control. 
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6^^C[%o] = (''^/''Q^pie (''^/'^ X 1000 

where ^^C/^^ refers to the isotope ratio in the sample or an 
international standard (a reference gas calibrated relative to 
Pee Dee Belemnite). Accordingly, for several years, GC-C- 
IRMS has been applied to detect the use of exogenous 
steroids such as testosterone (3,4), dihydrotestosterone 
(5, 6), and dehydroepiandrosterone (6, 7) by athletes. 

Testosterone administration increases the ratio of urine 
testosterone to epitestosterone (T/E). This finding led to 
the use of T/E as a screening test for testosterone admin- 
istration (S), If the ratio exceeds 6, laboratories accredited 
by the International Olympic Committee report the result 
to the sport authority (9). It is known, however, . that 
factors other than testosterone administration may also 
increase the T/E ratios (10-12), Furthermore, testosterone 
administration does not always lead to an elevated* T/E 
ratio (3, 13). These factors complicate the interpretation of 
elevated T/E ratios and hmit the significance of T/E ratios 
<6. Determining the T/E time profile of an individual is 
useful, but it requires consideration of the results of past 
tests or the collection of additional samples. Our previous 
work demonstrated that the measurement of 6^^C values of 
testosterone and its metabolites can detect testosterone use 
(4, 14, 15), Others have reported that 6^^C values may be 
abnormally low even in samples with T/E ratios <6 (3). 

With the introduction of new methods, it is essential to 
fully characterize the assay and to establish the values in 
the control group. This is particularly true with 8^^C 
measurements when applied to drug control because the 
method is inherently difficult, the analytical results are 
likely to be litigated, and it has been suggested (3, 5) that 
diet or ethnicity may influence the ^^^C/^^C ratio of urine 
steroids. Accordingly, herein we characterize the 8^^C 
measurements of the diacetates of 5)3- and 5a-androstcme- 
3a,17j8-diol (SpA and 5aA, respectively), and 5)3-preg- 
nane-3a:,20a-diol (5j3P) with respect to precision, Hnearity, 
system suitability, and batch acceptance. In addition, we 
determined S^^C values for these steroids in a control 
group of 73 healthy male subjects from four different 
ethnic groups. Finally, data gathered from the control 
group were used to interpret S^^C values obtained on 
athletes with elevated T/E ratios and to discuss diagnos- 
tic criteria for doping. 

Materials and Methods 

STEROID CALIBRATION SOLUTION 

A Steroid calibration solution was prepared that con- 
tained 25 mg/L 5]3-androstane-3a,17j8-diol, 5a-andro- 
stane-3a,17j3-diol, and 5j3-pregnane-3a,20a-diol, all as di- 
acetates (Steraloids, Inc.). 



■^The word "elevated" is used to refer to a result that is above the 
administrative cutoff. 



CONTROL GROUP 

The control group consisted of 74 male medical students 
(age range, 19-29 years) from the University of California 
at Los Angeles. Body weights were 45-110 kg. The stu- 
dents had the option to give a medical and drug history 
and to describe tiKeir ethnicity. No student declared taking 
steroids or reported any chronic disease. The ethnicities 
were "Asian" (n = 16), "African American" (n = 9), 
"Caucasian" (n - 25), "Hispanic" (n = 13), "other" (n = 
7), and "unknown" (n = 4). The students collected 24-h 
urine samples, and 50-mL aliquots were stored at 4 °C. 
The study was conducted under the guidance of the 
Human Subject Protection Committee of the University of 
California at Los Angeles. 

ATHLETES WITH ELEVATED T/E RATIOS 

Of the large number of anonymous urine samples that our 
laboratory analyzes for sport drug control programs in 
the US, some have a urine T/E ratio >6. In such cases, the 
sport organization typically collects additional samples to 
track the urine T/E over weeks or months. We selected 
some of these urine samples for GC-C-IRMS analysis 
based on the availability of at least two samples per 
person, sufficient volume to perform the analysis, and 
permission from the sport organization. 

QUALITY-CONTROL URINE SAMPLES 

Quality-control urines (QC-H and QC-L) were obtained 
from two subjects known not to be using testosterone or 
any substance likely to alter the 8^^C values of 5p- 
androstane-3a£,17j3-diol, 5a-androstane-3of,17j3-diol, and 
5/3-pregnane-3a,20a'-diol (measured as diacetates). Each 
subject donated one 8-h urine, which was aliquoted into 
10-mL cryogenic tubes and stored at —20 ^'C until analy- 
sis. 

URINARY STEROID CONCENTRATIONS AND SAMPLE 
PREPARATION FOR GC-C-IRMS 

The T/E ratio was estimated by GC-MS as described 
previously (16), The concentrations of 5j3- and 5a-andro- 
stane-3a,17j3-diol were estimated from a QC sample 
prepared by adding to steroid-free urine 5j3- and 5a- 
androstane-3a,17j3-diol. [16,16,17-^H]-testosterone (CDN 
Isotopes) was used as an internal standard. The 5j8- 
pregnane-3Q:,20Q:-diol was not quantified. The sample 
preparation methods for GC-C-IRMS analysis and the 
instrument conditions have been described (15). The 
volume of urine extracted for GC-C-IRMS was 10 mL. 

GC-C-IRMS DETERMINATION OF 5aA, 5)3A, AND 5^P 

The GC-C-IRMS analyses were conducted on a Finnigan 
Delta Plus Isotope Ratio Mass Spectrometer, The IRMS 
was connected to a Hewlett Packard Model 6890 gas 
chromatograph via a Finnigan Combustion III interface. 
The GC was equipped with an HP-50+ capillary column 
[30 m X 0.25 mm (i.d.); 0.15 /xm film thickness] and a 
Finnigan A200S autosampler. The combustion oven was 
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oxidised by back-flushing with oxygen for 1 h every 30 
samples. The oxidation reactor in the combustion oven 
was replaced every 500 samples. The injection volume 
was 1 jtxL. The recoveries for 5j8- and 5a-androstane- 
3a47j3-diol were 85% and 86%, respectively. 

GC-C-IRMS RESPONSE LINEARITY 

The linearity of the GC-C-IRMS response was determined 
by preparing seven solutions containing all three analytes 
at 2.5, 5, 10, 25, 50, 100, and 150 mg/L, respectively. One 
microliter of each solution was injected three times on 1 
day, and the three S^^C values for each compound were 
averaged. 

PRECISION STUDIES 

Instrument precision for S^P, 5pA, and 5oA was deter- 
mined by extracting one aliquot of each QC urine and 
injecting each extract four times in succession. The within- 
day precision was determined by extracting 20 aliquots of 
QC-H in the same batch and injecting each one once. The 
between-assay precision was determined by extracting 
one aliquot of QC-H and QC-L per day for 16 days, 
spaiming 15 months, and injecting each aliquot once. 

DAILY SYSTEM SUITABILITY TEST 

To establish a tolerance range, the steroid calibrator was 
injected five times on each of 5 different days over 2 
weeks (n = 25), and the mean S-^^C values and SDs were 
calculated for each steroid . Each day, before urine sample 
analysis, the system suitability was assessed by injecting 
the calibrator three times and calculating the mean 5^^C 
values. The system was considered suitable for batch 
analyses if the mean 8^^C values of at least two of the 
three steroids were within ± 2 SD of the nieans described 
above. If the system suitability test failed, maintenance 
was performed on the gas chromatograph injection port, 
the GC column and /or the oxidation reactor were re- 
placed, and the calibrator was re-injected. Data accep- 
tance criteria included absence of peak tailing, retention 
times of the steroids within ± 1% of established values, 
and a minimum 0.8 V response at m/z 44 for each steroid. 

CRTTERIA FOR BATCH ACCEPTANCE 

To establish a tolerance range for the QC urines for batch 
data acceptance, two aliquots of each QC urine were 
extracted and each injected twice per day for 5 days 
spanning 2 weeks (n — 20). ANOVA was performed using 
the factors day (5), injection (2), duplicate (2), and QC (2). 
The mean 6"^^C values and SDs were calculated for each of 
the three steroids. For batch analysis, each unknown urine 
sample was extracted and injected once. One aliquot of 
the two QC urines and one aliquot of the steroid calibrator 
were analyzed with each batch of samples. These three 
controls were injected at the beginning, in the middle, and 
at the end of the batch. The batch was accepted if at least 
six of the nine means for the three steroids were within ± 
2 SD of the previously established means. The acceptance 



criteria were as noted above except that an instrument 
response of 0.3 V at m/z 44 was accepted. 

STATISTICAL ANALYSES 

The Smimov-Grubbs method was used to test the control 
group for outliers; otherwise, all statistical tests utilized 
statistical software (SAS). The linearity of the GC-C-IRMS 
response was assessed by least-squares linear regression. 
The response was considered linear if the slope was zero 
at P = ,0.01. The method of Koch and Peters (17) was used 
to determine the SDs of duplicates. The normality of the 
distributions of 5aA, 5j8A, and 5]8P, differences, and ratios 
was determined by the Anderson-Darling test. The values 
for SaA, 5j3A, and 5j8P were correlated with Pearson's 
correlation coefficient, r. Two-sided paired f-tests were 
used to compare the means of 5aA, 5j3A, and 5j3P in the 
control group. The general linear model procedure was 
used to assess differences between the mean 6^^C values 
of the ethnic groups, and the power of the analysis was 
assessed by one-way ANOVA. 

Results 

LINEAKITY OF GC-C-IRMS RESPONSE 

The IRMS response was linear for 5)3- and 5a-androstane- 
3a,17p-diyl diacetate from 2.5 to 150 mg/L (Fig. 1). 
However, for 5j3-pregnane-3a,20Q;-diyl diacetate, the re- 
sponse was linear only between 5 and 150 mg/L. The 
concentrations of 5j3- and 5a-androstane-3Q:,17]8-diol in 
the control group were 23-430 and 25-204 jug/L, respec- 
tively. Therefore, assuming 85% recovery, the amounts of 
5/3- and 5a-androstane-3a,17)3-diol extracted from the 
10-mL urine and reconstituted in 25 jitL of cyclohexane 
were analyzed in the linear range of the IRMS. 

PRECISION OF THE GC-C-IRMS INSTRUMENT AND 
ASSAY 

Instrument precision (SD) for 5j8A in QC-H and QC-L was 
0.32 %o and 0,41 %o, respectively. For 5aA, it was 0.08%o 
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Fig. 1. Relationships between concentration of 5)3-androstane-3a,17j3- 
diyl diacetate (x), 5a-androstane-3a,17/3-diyl diacetate (O), 5j3-preg- 
nane-3a,20a-diyl diacetate (D; right axis) and 5^^C values. 
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and 0.59 %o, respectively, and for 5pF, it was 0.27%o and 
0.16%o, respectively. The descriptive statistics for the 
within-assay experiment on QC-H are shown in Table 1. 
The SDs were 0.27%o, 0.38%o, and 0.28%o for 5)3A, 5aA, 
and 5pP, respectively, and the CVs were <1.4%. The 
range of values was 0.9%o for 5pA, 1.2%o for 5j3P, and 
1.8 %o for 5a A. The between-assay SDs for QC-H were 
0.40%o, 0.42 %o, and 0.44 %o for 5j3A, 5aA, and 50P, respec- 
tively, and the CVs were <1.8% (Table 2). For QC-L, the 
values were slightly higher. The mean S^^C values for the 
three steroids in QC-L were significantly lower than the 
means for QC-H. 

SYSTEM SUITABILITY AND BATCH ACCEPTANCE 

In the system suitability test, the SDs of 5j3A, 5aA, and 
5piP were 0.31 %o, 0.59%o, and 0.54 %o, respectively. The 
tolerance range for the batch acceptance data provided 
SDs for 5/3A, 5aA, and 5/3P of 0.68%o, 0.67%o, and 0.65%o 
for QC-H, and 0.66%o, 0.56%o, and 0.39%o for QC-L, 
respectively. Because these data consisted of duplicate 
analyses, we calculated the SDs of duplicates and per- 
formed an ANOVA. The SDs of duplicates were 0.24%o, 
0.32%o, and 0.37%o for 5/3A, 5aA, and 5^?, respectively. 
These values were approximately one-half the SDs ob- 
tained for the factor injection. ANOVA revealed that 
QC-H and QC-L were different, and there was no differ- 
ence for the factors injection, duplicate, or day. 

CONTROL subjects: descriptive STATISTICS FOR THE 
CONCENTRATIONS AND d^^C OF URINARY STEROIDS 

The geometric means for urine testosterone, epitestoster- 
one, and 5j3- and 5of-androstane-3o;,17j3-diol concentra- 
tions were 20, 29, 98, and 58 /uig/L, respectively. The 
geometric mean for urine T/E was 0.7 (arithmetic range, 
0.2-5.3). The concentration of urine 5j3-pregnane-3a,20a- 
diol was not determined. Table 3 and Fig. 2 show the 
descriptive statistics and the histograms for 5j8A, 5aA, 
cind 5j3P. The outlier test was applied, and no data points 
were excluded. The distributions of 5aA and 5j3P were 
gaussian (A^ = 0.28, P >0.25; and A^ = 0.21, P >0.25, 
respectively). The distribution of 5pA was gaussian at P = 
0.01, but not gaussian at P = 0.05, A^ = 0.85. 

There were significant (P <0,0001) correlations be- 
tween 5j3A and 5qA (r = 0.70), between SjSA and S^P (r = 
0.67), and between 5^P and 5aA (r = 0.58). The CVs of the 
d^^C values for the diacetates were 2.6-3.6%. The 
means - 3 SD for 5i3A, 5aA, and 5)3P were -28.46 %o, 
— 28.39 %o, and — 26.37%o, respectively. The mean 5aA was 
lower (-26.35%o) than the mean 5j3A (--25.69%o; P 
<0.001). The Wilcoxon nonparametric two-sample test 
confirmed that 5aA was lower than 5/3A. The means for 
5j3A and 5a A were lower than the mean for 5)3P (both P 
<0.001). 

Table 3 also summarizes the statistics of the differences 
between the means of 5j8P and 5j3A (5)3P - 5j3A) and 5j3P 
and 5o:A (5j3P - 5aA), and the ratios 5i3A/5j3P and 
5aA/5)3P. The distributions of 5)3P - 5j8A and 5/3P - 5aA 



Table 1. Within 


-assay 


precision 


for 


SpA, 5aA, 


and 


SjSP. 












QC-H 








5/3A 




5aA 




5/SP 


Mean, %o (n = 


20) 




-24.46 




-26.83 




-23.13 


SD, %o 






0.27 




0.38 




0.28 


CV, % 






1.1 




1.4 




1.2 


Minimum, %o 






-24.90 




-27.81 




-23.62 


Maximum, %o 






-23.96 




-26.05 




-22.47 


Range, %o 






0.9 




1.8 




1.2 



were gaussian (A^ = 0.23 and 0.19, respectively). The 
5PP - 5pA differences ranged from -0.08%o to 3.17%o, 
and the mean + 3 SD was 3.47%o. The 5J3P - 5aA 
differences ranged from 0.16 %o to 3.72 %o, and the mean 
+ 3 SD was 3.99%o. The distributions of 5i8A/5j3P and 
5aA/5j3P were gaussian (A^ = 0,19 and 0.21, respective- 
ly). The means of 5)3A/5j3P and 5aA/5j3P were 1.06 and 
1.09, respectively, and their corresponding means + 3 SD 
were 1.14 and 1.17. There were no differences between 
ethnic groups for the means of SoA, 5j3A, or 5J3P (Table 4), 

8^^C VALUES IN ATHLETES WITH ELEVATED T/E 
RATIOS 

The urine concentrations of testosterone and epitestoster- 
one, the T/E ratios, and the 8^^C values for the six male 
atliletes with urine T/E ratios >6 are summarized in 
Table 5. Of the six, athletes 1 and 2 were known to be 
taking testosterone for medical reasons. According to the 
sport organizations ordering the tests, athletes 3-6 denied 
taking any substance known to influence the T/E ratio. 
The number of samples per athlete ranged from three to 
eight. The T/E ratio of all samples was >6 for four of 
the six athletes. Athlete 4 had one T/E ratio of 5.0, and 
athlete 5 had one T/E ratio of 5.1; otherwise, all T/E ratios 
were >6. 

Table 5 reveals that for athletes 1-3, all 5j8A and 5aA 
values were lower than the mean — 3 SD values of the 
controls in Table 3, whereas the 5)3P values were all close 
to the mean 5^P value of the controls (- 24.26 %o). The 
cells in Table 5 that are outside the ± 3 SD values of Table 
4 are outHned or shaded to facilitate comparisons. The 
combination of 5j8P values that are near the mean and low 
5j3A and 5ctA values produce large differences in 5j3P - 



Table 2. 


Between-assay precision for SpA, 


5aA, and 


5/3P. 




QC-H 




QC4. 






50A 5aA 


S/SP 5pA 


BcA 


5^p 


Mean, %o 


-24.72 -26.11 


-24.00 -26.99 


-27.57 - 


-25.97 


SD, %o 


0.40 0.42 


0.44 0.50 


0.47 


0.52 


CV, % 


1.6 1.6 


1.8 1.8 


1.7 


2,0 


Minimum, 


%o -25.43 -27.19 


-24.47 -27.65 


-28.20 - 


-26.86 


Maximum, 


%o -24.06 -25.44 


-22.89-25.69 


-26.55 - 


-24.85 


Range, %o 


1.4 1.8 


1.6 2.0 


1.7 


2.0 


n 


15 14 


16 15 


14 


16 
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Table 3. 


Control group of 73 subjects: Descriptive statistics for 8^C, differences between tlie 


means, and ratios of 








the 


means. 














6"C, %o 




Difference^ 


%o 




Ratio 






5/3A 


5aA* 


5/5P*' 


5^P - 5/5A 


5/3P - 5aA 


SPA/SPP 




SoA/SpP 


Mean 


-25.69 


-26.35 


-24.26 


1.43 


2.09 


1.06 




1.09 


SD 


0.92 


0.68 


0.70 


0.68 


0.63 


0.028 




0.027 


CV, % 


3.6 


2.6 


2.9 






2.7 




2.5 


Mean + 3 SD 


-22.92 


-24.31 


-22.15 


3.47 


3.99 


1.14 




1.17 


Mean - 3 SD 


-28.46 


-28.39 


-26.37 


-0.62 


0.18 


0.97 




1.00 


Maxlmunri 


-23.90 


-24.55 


-22.92 


3.17 


3.72 


1.13 




1.16 


Minimum 


-27.82 


-27.89 


-25.49 


-0.08 


0.16 


1.00 




1.01 


Max - Min 


3.9 


3.3 


2.6 












^ Mean significantly different from 5/3A. 
















" Mean significantly different from 5/3A and 5aA. 
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Rg. 2. Histograms of S'^^C values for 5^A {top), 5aA (middle), and 5^P 
{bottom) for a control group of 73 healthy maies. 



5/3A and 5pF - 5aA, and large 5j8A/5)3P and SoA/SjBP 
ratios. For athletes 1-3, all differences and ratios were 
outside the + 3 SD range. The means of athletes 1-3 and 
4-6 and their 2-scores are presented at the bottom of 
Table 5. Another aspect of athletes 1-3 was that all 5aA 
values were lower than the 5)3A values for the same urine: 
the means were -29.84 %o for 5/3A and -31.83 %o for 5aA 
(P = 0.04). The means of SfSP ~ 5^A (5.9%o; z-score == 6.5) 
and of 5/3P - 5aA (7.9 %o; z-score = 9.1) were substantially 
greater than the + 3 SD values determined for the control 
group. Similarly, the miean 5pA/5j3P ratio was 1.25 (z- 
score — 6.6), and the mean 5aA/5)3P ratio was 1.33 
(z-score = 8.9). 

To compare the testosterone concentrations in Table 5 
to the general population of athletes that we routinely 
test, we determined the log mean (3.22 jLtg/L) and log SD 
(1.19) of the distribution of the latest 11 938 male urine 
samples tested in our laboratory. The urine testosterone 
concentrations in subjects 1 and 2, the two permitted 
testosterone users, ranged from a low of 2.3 /itg/L on the 
first urine ever collected to 186 /Ltg/L (z-score = 1.5, in log 



Table 4. Control 


group: Descriptive statistics for 5/3A, 




5aA, and 5/3P by ethnicity. 






steroid 


Ethnicity 


h 


Mean, %o 


so, %o 


cv,% 


5^A 


Cauc.^ 


25 


-25.74 


0.95 


3.7 




Asian 


15 


-26.17 


0.66 


2.5 




l-lispanic 


13 


-25.02 


1.03 


4.1 




A.A. 


9 


-25.56 


0.82 


3.2 


5a^ 


Cauc. 


25 


-26.43 


0.79 


3.0 




Asian 


15 


-26.60 


0.49 


1.8 




Hispanic 


13 


-26.06 


0.73 


2.8 




A.A. 


9 


-26.25 


0.79 


3.0 


5^P 


Cauc. 


25 


-24.34 


0.70 


2.9 




Asian 


15 


-24.19 


0.68 


2.8 




Hispanic 


13 


-24.14 


0.92 


3.8 




A.A. 


9 


-24.22 


0.70 


2.9 


^ Cauc. 


Caucasian; A.A 


„ African American. 
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Table 5. Concentrations of testosterone and epitestosterone; T/E ratios; 5^C values for 5/3A, SoA, and 5/3P; difference 

scores between 5j3P and testosterone metabolites (5/3A and 5aA); and ratios of metabolites to 5/3P (5/3A/5/3P and 5aA/ 

5/3P) for multiple urine samples obtained from two athletes permitted to take testosterone for medical purposes and four 

athletes whose drug-taking behavior was unknown. 





Day' 




[EJ, 


T/E 




a^c*' 




Difference 


%0 


Ratios'" 


Athlete 


5/3A 


5aA 


5/3P 


5pP - 5^A i 


5i5P - 5aA 5i5A/5/3P 


5aA/5^P 


1 





2,3 


-0.1 


20^ 


NA^ 


NA^ 


NA^ 












1 


40 


1.0 


40 


-30.42 


-31.96 


-25.67 


4.8 




?^^*}*ix^V3*'rt5^W^^ 


^^P 




4 


186 


2.6 


72 


-31.10 


-31.76 


-24.57 


6,5 




t T^^^^ rH^*^ ^ 'JS*^ '.jL#^^I^F^k& 


^^S 


2 





27 


0.9 


29 


-31.43 


-34.57 


-26*14 


6.3 


|^S#ft 




^^s 




28 


100 


5.1 


20 


-28.55 


-31.04 


-24.00 


4.6 


^^S 




^^s 




63 


56 


5.7 


9.8 


-28.66 


-30.76 


-22.97 


5.7 


.^^^R 




^^8 


3 





343 


4.3 


80 


-28.76 


--31,25 


-23.06 


5.7 


^S^l 




^^^8 




56 


690 


8.9 


77 


-28.64 


-31.10 


-22,60 


6,0 , 


^B@ 




^^8 




70 


598 


13.7 


44 


-29.54 


-32.30 


-22.30 


7.2 


^^^^ 


^9i^^i^^^^^ 


1^^ 




156 


820 


14.6 


56 


-29.84 


-31,33' 


-21.67 


8,2 


^$$^1 
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0.5 
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0.8 
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20.4 
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-26.07 


-23.43 
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-23.55 


-26.14 
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1.16 
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81 
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3.5 


9.4 


-24.82 


-25.47 


-23.49 


1.3 


2.0 


1.06 


1.08 




345 
412 
436 


130 
36 
35 


15.0 
3.7 
3-8 


8.6 
9.8 
9.1 


-24,69 
-26.91 


-25.52 
-24.50 


-23.27 

-24.85 


1.4 

2.1 


2.3 


1.06 
1.08 


1,10 • 




-0.4 


0.99 










798 


59 


11.4 


5.1 


-26.66 


-27.29 


-24.77 


1.9 


2.5 


1.08 


1.10 


6 





49 


6.3 


7.8 


















38 


46 


6.5 


7.1 


-24.62 


-26.04 


-23.36 


1.3 


2.7 


1.05 


1.11 




73 


11 


1.3 


8.4 


















103 


92 


10.3 


9.0 


-25.12 


-25.04 


-23.52 


1.6 


1.5 


1.07 


1.06 


Means, 


athletes 1-3 






-29.84 


-31.83 


-23.97 


5.9 


7.9 


1.25 


1.33 


Means, 


athletes 4-6 






-25.08 


-25.74 


-23.67 


1,4 


2.1 


1.06 


1.09 


z-Scores 


, athletes 1-3 






4.5 


8.0 




6.5 


9.1 


6.6 


8.9 


z-Scores 


, athletes 4-6 






0.7 


0.9 




-0.02 


-0.02 


0.30 


0.40 



^ Day of urine collection relative to the first sample (day = 0). 

^ [T] and [E], testosterone and epitestosterone. 

'"Cells >3 SD, shaded; cells <3 SD, solid outline. 

'^ Value Is an approximation because of large error In measurement of epitestosterone. 

® Unable to measure because of low response (<0,3 V). 



tinits). For subject 3, the urine testosterone concentrations 
(mean, 613 jutg/L; z-score = 2.6) and T/E ratios (mean = 
64) were very high. In addition, like athletes 1 and 2, 
athlete 3 was characterized by low SjSA and 5aA values, 
and large differences and ratios outside the ± 3 SD range. 
In contrast to athletes 1-3, for athletes 4-6, the values 
for 5j8A, 5aA, and 5j8P and their differences and ratios 
were similar to the averages for the control group, and 
none of the values were remarkable except for one 5)3P — 
5aA value of -0.4%o and one 5q:A/5)3P ratio of 0.99, 
which were slightly lower than the mean - 3 SD. For 
subjects 4-6, SP? - 5j3A and 5/3P - 5aA were less than 
2.1 %o and 3.7%o, respectively, i.e., within ± 3 SD of the 



control group values. Similarly, all but one of the ratios to 
5j8P were inside the ± 3 SD range. In addition, the urine 
testosterone concentrations for subjects 5 and 6 were 
within + 1.5 SD of the log mean for 11 938 athletes. Thus, 
compared with the control group, athletes 5 and 6 were 
characterized by elevated T/E ratios; whereas the values 
for 5j3A, 5aA, and SjSP, their differences, and their ratios 
for athletes 5 and 6 were, with two minor exceptions, 
within ± 3 SD of the means of the controls. Athlete 4 had' 
a relatively high mean urine testosterone (234 /itg/L; 
z-score = 1.9). 

The use of testosterone or testosterone precursors is 
indicated by low 5aA and 5)3A values, large 5j3P - 5aA 
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and 5j3P - 5j3A differences, and large SaA/dfSF and 
5j3A/5j3P ratios. Of these six variables (two 6^^C values, 
two differences, and two ratios), for athletes 1-3, the ratio 
5j8A/5jSP (2-score - 8.9) and the difference 5j8P - 5]3A 
(z-score = 9.1) were the most sensitive indicators of 
testosterone administration as judged by z-scores. The 
value for 5a A was also a good indicator (z-score = 8.0). 
For differences and ratios tliat utilized 5j3A (5j3P — 5j3A 
and 5j3A/5]3P), the z-scores were 6.5 and 4.5, respectively. 
The least discriminating variable was 5)3A (z-score = 4.5). 
In contrast, for athletes 4-6 in Table 5, the z-scores were 
all low (range, -0.02 to 0.9). 

Discussion 

CHARACTERISTICS OF THE GC-C-IRMS ASSAY 

GC-C-IRMS measurement of urinary steroids has become 
a potent analytical method in doping control, although 
scrupulous attention to detail is necessary. Successful 
implementation of the method requires strict adherence to 
QC, system suitability, and batch acceptance criteria such 
as those described herein. In the present study, after the 
tolerance ranges for the system and batches were estab- 
lished, the system suitability test never failed and the 
batch acceptance criteria were always met over the 14 
months of the study. 

In the instrument precision study, the mean SDs were 
less than ± 0.33 %o; thus, when the variability attributable 
to extraction and derivatization was eliminated, all of the 
SDs were low. In the within-assay study, the SDs were 
also low: ± 0.27%o, ± 0.38%o, and ± 0.28%o for SjSA, 5aA, 
and 5pP, respectively. The between-assay SDs ranged 
from ± 0.40%o to ± 0.52%o, which is slightly higher than 
the within-assay values, but they indicate the excellent 
repeatability and reproducibility of the entire assay. 

We did not find comparable precision studies for 
urinary steroids in the literature; however, Shackleton et 
al. (3) provided evidence that 6^^C values for diols are 
reproducible based on duplicate analysis of 13 samples 
from one subject. We used the data in Table 1 from 
Shackleton et al. (5) to calculate the SD of duplicates and 
found values of ± 0.36%o, ± 0.15%o, and ± 0.28%o for 
5/3A, 5aA, and 5j3P, respectively. These data show that the 
SD for duplicates in another laboratory was similar to the 
SD that we obtained for duplicates in our batch accep- 
tcmce studies. The concentrations of 5j3-androstane- 
3a,17j8-diol and 5a-androstane-3a,17j8-diol in the control 
urines were 23-430 /u,g/L; thus, given the 85% recovery of 
steroids from the 10-mL sample volume used in the 
analysis, the concentrations of 5j3-androstane-3a,17^-diol 
and 5a-androstane-3a,17j3-diol in the 25 fxL of the injec- 
tion solution were 8-146 mg/L, and the samples were 
analyzed in the linear range of the system (Fig. 1). 

HEALTHY CONTROL MALE SUBJECTS 

The d^'^C values in Table 3 represent the largest group of 
healthy males living in the US measured to date. The 
ranges for the T/E ratios (0.1-3.6) and urine testosterone 



concentratioiis (2-116 jitg/L) are consistent with the fact 
that no student declared taking testosterone or a steroid 
supplement. In addition, none of the students declared 
any endocrine disorders. Of the 74 urines, we were able to 
measure 5j3A, 5aA, and 5^P values for all but 1. Sixty- 
eight of the samples provided satisfactory data on the first 
extraction of 10 mL of urine. For the other six, three 
provided an adequate signal on repeat analysis. Two 
samples required a 20-mL sample volume to obtain an 
adequate signal. In one sample with low diol concentra- 
tions (<25 jLJtg/L), the voltage criteria were not met even 
with a 20-mL sample. Thus, our signal criteria were met 
on the first analysis with 10 mL of urine in 94% of the 74 
cases, and all but 1 of the remaiiung samples provided 
satisfactory data on repeat analysis with 10 or 20 mL of 
urine. One person with one instrument can perform 
approximately three assays per week with a batch size of 
20 samples plus 5 controls. The software to process the 
samples is somewhat cumbersome; thus, ~2 days per 
week are needed for data processing. 

The mean 5olA and 5/3A values for our control group 
were — 26.35 %o and — 25.69 %o, respectively. The mean 8 
values - 3 SD for 5pA and 5aA were approximately 
-28.4%o, which is similar to the 5 values reported for 
synthetic testosterone (6, 7); however, this comparison 
should not be made. This is because the diols measured 
herein were acetylated, which makes the 8 value more 
negative by approximately two imits, whereas the syn- 
thetic testosterone (6, 7) was underivatized. 

There are no comparable control group values in the 
literature; however, the baseline values in Fig. 6 of Shack- 
leton et al. (3), which was based on analysis of 20 samples 
from individuals with mixed nationalities, are very simi^ 
lar to ours. Their lowest value for a diol was -28.2%o, 
whereas our lowest diol value was — 27.89 %o. Ueki and 
Okano (7) also measured 5aA and 5j3A; however, their 
data are not directly comparable to ours because they 
used a correction factor to convert all measured 8^^C 
values of the acetylated compounds to give values for 
underivatized steroids, which we could not estimate. The 
correction factor would be the same for 5o£A and 5j8A; 
thus, their difference of 2.6 %o between the means of 5aA 
(-16.4%o) and 5/3A (-19.0%o) for 10 Japanese male sam- 
ples can be compared to our difference of 0.66 %o (Table 3). 
In addition, the value for 5aA was lower than 5/3A in the 
study by Ueki and Okano (7), which is the opposite of 
what we found. We can also compare the range of values 
in our control subjects to the range reported by Ueki and 
Okano (7^ in their Table 2 for 20 healthy Japanese males. 
Our ranges for 5aA and SjSA were 2.9 %o and 3.9 %o (Table 
4), whereas they foimd ranges of 10.8%o and 7.2%o, 
respectively. The striking difference between the ranges 
found in the two laboratories could reflect differences in 
method, calibration, ethnicity, or diet. The explanation 
that Japanese subjects have different steroid biochemistry 
and metabolism was deemed unlikely because equally 
large ranges of 11.0%o (5^A) and 14.1 %o (5aA) were 
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reported for urine samples from >350 Olympic athletes, 
and Olympic athletes are multiracial. In addition, Shack- 
leton et al. (3) found similar values for Chinese and other 
nationalities, and we found no difference among four 
ethnic groups in our control group. That dietary factors 
could explain the differences was also considered, but diet 
is an unlikely explanation for the large differences in 
Olympic athletes because it is likely to take several weeks 
on a local diet before a measurable change in urinary 
steroid S^^C develops. Therefore, it is likely that our 
analytical method differs from that of Ueki and Okano 
(71 

The diversity of the control group was an advantage in 
that four major ethnic groups were present; however, it 
was a disadvantage because the n for each ethnic group 
was relatively small and therefore the statistical power of 
the GLM procedure was relatively low. Thus, we could 
not attribute any differences to ethnicity. Similarly, Shack- 
leton et al. (5), who compared 6^^C values for 20 individ- 
uals from 12 nationalities, did not attribute any of the 
differences to ethnicity or diet. 

In the present study, the mean 8^^C values for 5aA 
(-26.35 %o) and SjSA (-25.69%o) in the control group were 
different (P <0.001), whereas in our previous study with 
only 10 subjects, we did not observe such a difference 
(15), In addition, it appears from the data in Table 5 of 
the present study and from Table 1 in our previous study 
(15) that testosterone administration may decrease 5aA 
more than it decreases 5j3A. This difference occurs despite 
the fact that the percentage of conversion of a tracer dose 
of [^^C]testosterone to 5i3-androstane-3a,17j3-diol (3.2%) is 
greater than the percentage of conversion to 5oi-andro- 
stane-3a,17j3-diol (1.2%) (18). Urinary Sa-androstane- 
3a,17)3-diol is known to arise from both hepatic and 
peripheral metabolism, whereas urinary 5j3-androstane- 
3a,17/3-diol is considered to arise only from hepatic me- 
tabolism (19), After pharmaceutical doses of testosterone, 
5aA may decrease more than 5j3A because peripheral 
paths to 5a-androst£me-3a:,17j3-diol are favored. How- 
ever, there is also a path from dehydroepiandrosterone 
sulfate to 5j8-androstane-3a,17j3-diol that does not pass 
through testosterone (20). Utilization of this path could 
explain why 5j8A is higher than 5olA, Finally, the observed 
differences may be an analytical artifact. Similarly, the 
higher mean S^^C value for SpP (~ 24.26 %o) might be 
related to metabolism or artifacts. 

ATHLETES WITH ELEVATED T/E RATIOS 

To clarify the status of an athlete with an elevated T/E 
ratio, the International Olympic Committee recommends 
that additional samples be obtained (9). The relevant 
sport authority typically charts the course of the urine 
T/E values over time and interprets the data pattern to 
decide whether to penalize the athlete. Ui\less there is a 
record of three or more past samples, this involves 
collecting additional samples. There are no guidelines 
stating how many samples are needed, how often they 



should be collected, and for how long, and there are no 
published criteria for determining whether the elevated 
T/E ratio is natural or is attributable to taking an exoge- 
nous substance. The data in Tables 1-3 and 5 support the 
argument that by measuring S^^C, the decision to penalize 
the athlete can be made on a single sample. The six 
athletes described in Table 5 were undergoing such test- 
ing, although at the time of the analysis the laboratory 
was not aware that subjects 1 and 2 were permitted 
testosterone users. No additional information was avail- 
able on the status of athletes 3-6; however, inspection of 
the data for subject 3 indicates that it is reasonable to 
classify him as a testosterone or testosterone precursor 
user. 

The six subjects in Table 5 with increased T/E ratios 
may be characterized by the concentration of testosterone 
in their urines and by their 5j8A and 5aA values and the 
associated differences and ratios to 5j3P. A classification 
based on S^^C values, differences, and ratios revealed that 
athletes 1-3 were outside the control range ± 3 SD except 
for 5j3P. For athletes 1 and 2, this fits with our imderstand^ 
ing of the basis of the carbon isotope ratio method, 
specifically, that after testosterone administration only the 
d^^C values of testosterone and testosterone metabolites 
wiU decrease and that those of otlier urinary steroids will 
not. Because 5j3-pregnane-3a,20a-diol is not a metabolite 
of testosterone, its S^^C values are not expected to change 
with testosterone administration (3,4,15). 

Applying the means ± 3 SD criteria to the 8^^C data for 
athlete 3 requires classifying him as a testosterone or 
testosterone precursor user. This possibility is further 
supported by the very high urine T/E ratios and testos- 
terone concentrations. The 2-scores for his urine testoster- 
one concentrations range between 2.2 and 2.9, which is a 
further indication of testosterone or testosterone precur- 
sor administration. Once the GC-C-IRMS method is vali- 
dated to the point of full acceptance by the sport and legal 
commxinity, we expect that athlete 3 could be classified as 
a user on one urine showing the pattern of a high T/E 
ratio, high testosterone concentration, and 8^^C values 
less than — 3 SD. 

Athletes with naturally elevated urine T/E ratios 
would be expected to have persistently elevated T/E 
ratios, unremarkable urine testosterone concentrations, 
and values for 5j3A and SotA that are within ± 3 SD of the 
mean of the control group. The data for athletes 5 and 6 fit 
this pattern. Athlete 4 also fits, but some of his urine 
testosterone concentrations were relatively high. The z- 
score for the values 383 and 394 /xg/L was ^2.3, and all 
but one of the others were >1.3. Until additional data are 
available, athlete 4 has been classified as having a natu- 
rally elevated T/E ratio, although we cannot completely 
exclude the possibility that athlete 4 is a testosterone or 
testosterone precursor user with normal 5^^C values. 

The data on mean z-scores in Table 5 reveal that both 
the differences and ratios are better indices of testosterone 
use than the absolute S-^^C values, 5j8A and 5aA. This is 
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not unexpected given that 5j3P correlates with both 5/3A 
and 5<xA. Furthermore, the difference 5j3P - 5)3A and the 
ratio 5j8A/5j8P are more robust indicators of testosterone 
use than the corresponding differences 5j3P — 5aA and 
the ratio SaA/SjSP. This follows from the finding (Tables 
3 and 5) that the 5^^C values for 5a A were lower than the 
values for 5j3A. 

In conclusion, a fundamental issue in doping control is 
whether GC-C-IRMS techniques will resolve ambiguities 
in the interpretation of the T/E test. The methods pre- 
sented herein provide compelling evidence that the test 
has excellent precision and that when it is coupled with 
strict system suitability and batch acceptance criteria, it 
can be used in a routine fashion to obtain valid d^^C data. 
By comparing the d^^C values of a control group to data 
obtained from athletes, it is possible to make informed 
decisions regarding the origin of urinary 5jS-androstane- 
3a,17)3-diol, 5a-androstane-3a,17jS-diol, and 5/3-preg- 
nane-3Q:,20a-diol. 
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Stable carbon isotope ratio mass spectrometry {d^^C IRIVIS) was used to detect maple syrup 
adulteration by exogenous sugar addition (beet and cane sugar). Malic acid present in maple syrup 
is proposed as an isotopic internal standard to improve actual adulteration detection levels. A lead 
precipitation method has been modified to isolate quantitatively malic acid from maple syrup using 
preparative reversed-phase liquid chromatography. The stable carbon isotopic ratio of malic acid 
isolated from this procedure shows an excellent accuracy and repeatability of 0.01 and 0.1 %o 
respectively, confirming that the modified lead precipitation method is an isotopic fractionation-free 
process, A new approach is proposed to detect adulteration based on the correlation existing between 
the (5''^Cmaiic acid and the <5''^CsugarB - ^''^Cmaiic add (''= 0.704). Thls technique has been tested on a set 
of 56 authentic maple symp samples. Additionally, authentic samples were spiked with exogeneous 
sugars. The mean theoretical detection level was statistically lowered using this technique in 
comparison with the usual two-standard deviation approach, especially when maple syrup is 
adulterated with beet sugar : 24 ± 12% of adulteration detection versus 48 ± 20% (Mest, p = 7.3 
X 10"'"^). The method was also applied to published data for pineapple juices and honey with the 
same Improvement. 

KEYWORDS: Maple syrup; sugars and malic acid; internal standard; authentiflcation; stable isotope 
analysis; ''^C IRMS; pineapple juices; honey 



INTRODUCTION 

Maple syrup, which is produced from the xylem sap of Acer 
saccharum March, has recently become a luxury product in 
many countries. It is thus important to develop an effective and 
adequate method to detect low levels of adulteration. Maple 
syrup adulteration can be accomplished by adding inexpensive 
sugars (mainly sucrose) to maple sap or by simple dilution of 
maple sap with sugar symp, in either case for economic gain. 
Several methods have been developed to detect adulteration (7~ 
5). Most of them are based on the determination of the stable 
carbon isotope ratio of the dry maple syrup. This method is 
applicable because the ^^C/^^C ratio of a plant-derived material 
reflects the photosynthetic pathways employed by plants during 
atmospheric CO2 fixation. 

There exist three photosynthetic pathways or cycles: the 
Calvin cycle (6), the Hatch— Slack cycle (7) and the crassulacean 
acid metabolism {8). Plants using the Calvin cycle, such as the 

♦Corresponding author, Tel: (418) 656-2131 ext. 6237. Fax: (418) 
656-2040. E-mail: rpaquin@phy.ulaval.ca. 
t Universite du Quebec. 
^ Universite Laval. 



maple tree and sugar beets, are conomonly called Cs-plants. This 
photosynthetic pathway is recognized to produce organic 
compounds depleted in ^•'C (P) where the stable carbon isotopic 
ratio, d^^C, varies between —20 and — 32%o with a mean of 
-27%o (relative to the international standard VPDB like all d^^C 
presented here). Plants using the Hatch— Slack cycle, like cane 
sugar, are commonly called C4-plant, and their d^^C values range 
fall between —9 to — 17%o with a mean of — 13%o. Finally, plants 
using the crassulacean acid metabolism are named CAM-plant 
and have an intermediate stable carbon isotopic composition 
with values varying between —10 and — 20%o. 

Adulteration of maple syrup (Cs-plant) by cane sugar (C4- 
plaht) or beet sugar (Cs-plant) can be detected by canying out 
the stable carbon isotopic ratio of the dry maple syrup as shown 
by the current methods of adulteration detection (1—5). Their 
detection limits (varjning from 10 to 50% of sugar addition) 
depend on several factors, particularly on the natural stable 
carbon isotopic distribution of the authentic product (maple 
syrup) and of the adulterant (cane or beet sugar). The adultera- 
tion detection limits are obtained from the standard deviation 
of the natural variation of the maple syrup isotopic composition. 
Lower adulteration detection levels may be achieved using an 
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Figure 1. Schematic representation of authentic product adulteration and 
implication on the d^K values of the product and the internal standard 
and the ^""^C difference between them (product - internal standard). 

internal standard, but this technique has not been applied to 
maple syrup. Therefore, there is a need for new isotopic internal 
standards to enhance the information provided by d^^C of the 
dry maple syrup. Ideally, if the value of the stable carbon 
isotopic ratio of the original components of the mixture was 
known, this would be under the best experimental conditions 
to determine adulteration. 

To achieve these conditions, several authors have proposed 
the use of an internal standard {10~, 11) naturally present in 
the sample. This internal standard should have the same isotopic 
characteristics as the original product (information about 
photosyntlietic origin and environmental and physiological 
behavior). Figure 1 illustrates the d^^C shift produced on the 
product and the isotopic value difference between the product 
and the internal standard when adulteration occurs. It also 
demonstrates the potential of internal standard utilization to 
obtain information about the original d^^C value of the product 
if an isotopic correlation relationship exists between the internal 
standard and the product. 

The ideal candidate for such an approach must be easy to 
isolate in sufficient quantity to be analyzed. Furthermore, it 
should not be commercially available at an attractive price for 
use on a large scale {11). For food adulteration detection, pulp 
{lOy 13), proteins (12, 14), and malic and citric acid (17—19) 
have been used. From the maple syrup constituants (20), malic 
acid seems to be the most interesting internal standard because 
commercial sweeteners contain very little malic acid (21). There 
are already several methods for malic acid extraction in foods 
(22, 23). The use of intermolecular stable carbon isotope 
correlation between sugars and malic acid in fruit juices has 
been suggested as a criterion for authenticity. The standard 
deviation of the natural isotopic variation of the internal standard 
or the isotopic difference between the internal standard and the 
sugars is used to determine the adulteration detection limits (17— 
19), However, maple syrup is produced from the thermal 
evaporation of the sap water. Complex chemical reactions occur, 
which may alter the isotopic composition of the sugars and the 
malic acid and therefore may lower the specificity normally 
associated with the internal standard procedure used for juice 
adulteration as juice is produced from a physical process like 
pressing, which does not produce isotopic fractionation. More- 
over, the correlation usually found between the internal standard 
and the target adulteration specie, mainly sugars, should be used 
to detennine the adulteration limits instead of using the standard 
deviation on a single isotopic population as used now. 

We present herein the results obtained for maple syrup using 
malic acid as an internal standard. An optimized procedure is 
described for extraction and separation of malic acid from maple 
syrup involving a lead precipitation procedure. It will be 
examined how the isotopic correlation allows a better maple 
syrup adulteration detection, and a novel calculation approach 



will be introduced and compared with the current technique for 
adulteration detection of maple syrup. This proposed approach 
will also be tested on other foodstuffs using previously published 
data. 

MATERIALS AND METHODS 

Apparatus and Reagents. Potassium dihydrogen phosphate (KH2- 
PO4) > 99.5% and D-malic acid 99% were purchased from Sigma- 
Aldrich (Milwaukee, MI). Anhydrous oxalic acid ~97%, shikimic acid 
>97%, succinic acid >99.5%, citric acid >99.5%, fumaric acid 
>99.5%, and l(+)-tartaric acid >99.5% were purchased from Fluka 
(Milwaukee, MI). Sodium hydroxide (NaOH) 98+% A.C.S. was 
obtained from OMEGA (Levis, Quebec, Canada), lead nitrate (Pb- 
(N03)2) A.C.S. from Laboratoire MAT (Montreal, Quebec, Canada), 
hydrochloric acid (HCl) concentrate A.C.S. from Fisher (Nepean, 
Ontario, Canada), phosphoric acid (H3PO4) 85% from Mallinckrodt 
(Paris, KY), ethanol 95% from Commercial Alcohols (Montreal, 
Quebec, Canada), artificial maple flavor 187 M-llC from Richard 
Facey Ltd. (Rexdale, Ontario, Canada), cane sugar from Lactil (Toronto, 
Ontario, Canada), and water from a standard Millipore Milli-Q Plus 
Water system (Bedford, MA) were obtained. 

The LC system consisted of a Waters Model 510 LC pump (Waters, 
Miiford, MA), a Model 7725i Rheodyne injector (Supelco, Oakville, 
Ontario, Canada), a Perkin-Ehner Model LC-55 spectrophotometer 
(Perkin-Elmer, Noraalk, CT), and a HPChem data acquisition station 
(Agilent Technology, Montreal, Quebec, Canada). A 250 mm x 21.21 
mm i.d., 5 fim. Phenomenex Maxcil Cis column and a 30 mm x 4.60 
mm i.d., 5 /<m Phenomenex Maxcil C18 guard column were used for 
preparative chromatography (Phenomenex, Torrance, CA). A dual-inlet 
Model Prism VG Isotech (now GV Instruments, Manchester, UK) IRMS 
system was used. 

Solutions Preparation. Dilute Maple Syrup Solution. In a 
centrifuge tube (50 mL), about 10 g of maple symp was diluted with 
30 mL of water and mixed well. 

Artificial Maple Syrup Test Mixture. A total of —66.5 g of cane 
sugar and 0.24 g of malic acid were dissolved in water and diluted to 
250 mL. The concentrations of cane sugar and malic acid correspond 
to real sample concentrations. To this solution, about 10 drops of 
artificial maple flavor was added to simulate the color of maple syrup. 

Organic Acids Mixture. -A total of 0.01, 0.01, 0.05, 0.10, 0.10, 
0.10, and 0.70 g of reagent grade shikimic, fumaric, oxalic, malic, citric, 
tartaric, and succinic acid, respectively, were dissolved in an LC mobile 
phase and diluted to 100 mL. To adjust the pH of the solutions, aqueous 
14 M NaOH, aqueous 0.5 M NaOH, and aqueous 0.0036 M HCl were 
used. 

Lead Nitrate Solution, A total of -49.7 g of Pb(N03)2 was 
dissolved in water and diluted to 250 mL. 

LC Mobile Phase. A total of 13.6 g of KH2PO4 was dissolved in 
water, diluted to 500 mL, and adjusted to pH 2.4 with concentrated 
H3PO4. The solution was filtered through a 0.45 /im filter, type HA 
(Millipore, Bedford, MA) and degassed. 

Sample Selection. Samples were obtained from a wide range of 
geographical locations. Included were 231 samples from several areas 
in Quebec, Canada and 26 samples from the United States (Vermont, 
Maine, New Hampshire, and New York). All the samples were certified 
to be authentic. The <3^^C analysis of symp was done to obtain the 
natural stable carbon isotopic distribution. The distribution normality 
was tested using the Kolmogorov-Smimov one-sample test. All 
statistical analyses were performed using SYSTAT, version 10 (SPSS 
Science Marketing Department, Chicago, EL). The test showed a normal 
distribution with p — 0.982. The lower and higher values of this 
distribution were -24.75 and -22.82%o, respectively. Only 13% of 
the 23 1 Quebec maple symp samples were selected to be analyzed for 
their malic acid stable carbon isotopic ratio. These 30 maple symp 
samples were selected to represent the natural distribution of malic 
acid, which should follow that of the maple symp, assuming that a 
correlation exists between these two variables. In addition, all the 
American maple symp samples were selected to enhance the area of 
method application. 
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Malic Acid Isolation Procedure and d^^C Determination. The 

organic acids contained in the maple syrup were precipated by three 
consecutive stages. The pH of the dilute maple syrup solution was 
adjusted to 10.0, and 2 niL of 0.6 M Pb(N03)2 was added and mixed 
well. After 1 5 min of reaction, the solution was centrifuged at 2500 
rotations per minute (rpm) for 10 min. The resulting liquid phase was 
carefully decanted, the pH was adjusted to 7.0, and 1 mL of 0.6 M 
Pb(N03)2 was added and mixed well. After 15 min of reaction, the 
solution was centrifuged at 2500 rpm for 10 min. The pH of the 
decanted liquid phase was adjusted to 7.0, and 0.5 mL of 0.6 M Pb- 
(N03)2 was added and mixed well. After 15 min of reaction, the solution 
was centrifiiged at 2500 rpm for 10 min. The liquid phase was 
discarded. The combined solid residues containing the organic acids 
were washed 3 times with 10 mL portions of ethanol by agitating for 
20 s on a vortex mixer followed by centrifiigation at 2500 rpm for 10 
min and discarding of the liquid phase. Excess ethanol was removed 
from the remaining solid residue by being brought to dryness overnight 
under a fume hood. 

The organic acids contained in the solid residue were extracted in 
four steps. To the residue, 5 mL of the LC mobile phase was added, 
mixed well, and shaken for 30 min with a lateral mixer. The solution 
was then centrifuged at 2500 rpm for 10 min, and the liquid phase was 
decanted and reserved. This procedure was repeated once at 30 min of 
agitation and twice more with 10 min of agitation. The four extracts 
containing the organic acids were combined to obtain a volume of about 
20 mL. 

The pH of tliis extract was adjusted to 2.0 with concentrated HCl 
and heated to 90 °C for 30 min. Tlie solution should not be evaporated 
to dryness to avoid malic acid decarboxylation. After 30 min of reaction, 
the solution was rapidly cooled in a cold bath (water and ice mixture). 
Once at room temperature, the pH of the solution was adjusted to 2.4 
with 14 M NaOH, and the LC mobile phase was added to obtain a 
final volume of 20 mL. The solution was now ready for preparative 
LC separation. 

Prior to the injection of the sample into the preparative LC system, 
all solutions were filtered on a HAWP 0.45 pcm filter (Millipore, 
Bedford, MA). The injection volume was 2 mL delivered by a 2 mL 
iojection loop. The mobile phase flow was set at 9.9 mL min~^ The 
column eluant was monitored with a UV detector set at 210 nm, and 
the malic acid retention time was 8.7 min. A home-built automated 
fraction collector was used to collect the malic acid fraction eluting 
between 6 and 9.5 min. No isotopic fractionation was noticed (data 
not shown). The mobile phase of the malic acid fraction was evaporated 
under a N2 stream, and the solid residue, containing the malic acid, 
was dissolved in 0.5 mL of water and transferred quantitatively into a 
6 mm i.d. by 9 mm o.d. quartz tube previously annealed at 800 °C. 
The water was then evaporated under a smooth air jet. 

The malic acid solid residue combustion involves the oxidation of 
the organic compound in a pure oxygen environment at 800 *^C. The 
CO2 produced was then trapped and purified cryogenically from the 
other combustion gases (excess O2 and H2O) (23), The stable carbon 
isotope ratios were determined using a VG Prism dual-inlet mass 
spectrometer. All ^^^C values were related to the Vienna Pee Dee 
Belemnite (VPDB) carbonate standard. The analytical repeatability 
including the combustion, and the cryogenic distillation step was 0.01%o. 

Maple Syrup 5"C Determination. The d^^C content of the maple 
syrup was determined on its dry residue obtained by placing about 7 
mg of maple syrup in a vacuum oven at 1 x 10~^ mbar and 65 ''C for 
about 1 h. The dry residue was then transferred into a 4 x 6 mm i.d. 
and o.d. quartz tube for the combustion and distillation steps. 

RESULTS AND DISCUSSION 

Reliability of the Malic Acid Isolation Procedure. The ^^^C 
of commercial malic acid was determined to see if the proposed 
method induced isotopic discrimination or contamination. Malic 
acid was purified by preparative LC before determining the d^^C 
because ftimaric acid was present as an impurity. To isolate 
malic acid, we increased the recovery time before and after the 
malic acid peak to avoid the isotopic fractionation that occurs 



across LC peaks (22). By this technique, pure malic acid was 
collected, and the d^^C was determined by IRMS to be -29.86 
±, 0.02%o (n = 7). 

Using this procedure, d^^C of commercial malic acid isolated 
from a solution of organic acids was determined to evaluate if 
the other organic acids present in maple syrup and extracted 
by lead precipitation could interfere witii malic acid. LC 
separation obtained a complete resolution between each chro- 
matographic peak. Malic acid from this solution was isolated, 
and (3*^C was determined. The value found was —29.86 ± 
0.04%o (n = 10). These results showed no stable carbon isotopic 
contamination, and since the concentrations used were slightly 
higher than those found in typical maple syrup samples, with 
the exception of malic acid, any chromatographic separation 
with environmental concentrations allows complete malic acid 
isolation without isotopic contamination. 

The complete organic acid separation procedure with lead 
was tested on the artificial syrup test mixture made from cane 
sugar, with added malic acid of known d^^C values and artificial 
maple flavor. The d^^C foimd for isolated malic acid was —29.80 
± 0.07%o (n = 9). The mean value seems to be shifted by 0.06%o 
from the original malic acid value. Moreover, the repeatability 
is higher (0.07 vs 0.04%o). This observation is possible as the 
analytical repeatability was 0.0 l%o, which allowed tlie detection 
of small isotopic ratio changes occurring by the malic acid 
isolation procedure. 

Three organic sources were suspected to cause the observed 
behavior: the sucrose, the artificial flavor, and the ethanol used 
during the washing step. When the sugars were not added into 
the test maple syrup, the malic acid d^^C obtained following 
its isolation was found to be -29.86 ± 0,04%o. Therefore, 
sucrose seems to be the source of isotopic contamination as 
the isotopic results show no isotopic shift and the repeatability 
was reduced to its original value. In fact, a very limited amount 
of mixing between residual sucrose and malic acid due to 
overlapping chromatographic peaks could significantly change 
the malic acid <$*^C. To test this hypothesis, a sucrose solution 
was injected into the preparative LC with the UV detector 
wavelength set at 190 nm, the maximum absorbance in the UV 
for carbohydrates. The chromatogram clearly confirmed the 
occturence of interference by a sucrose tailing peak withm the 
malic acid fraction. To avoid S:Uch an isotopic discrimination 
caused by sucrose tailing, a hydrolysis step (conversion of 
sucrose to glucose and fructose) was proposed since glucose 
and fructose test mixtures did not show any overlapping peaks 
with malic acid. Sucrose hydrolysis using enzymes, even if the 
reaction is quantitative and selective, cannot be used because 
Pb^^ is a strong invertase inhibitor (25). Acid hydrolysis of 
sucrose with HCl was found to be the most effective (26). Acid 
hydrolysis tests were then performed before LC separation, and 
the d^^C value obtained for malic acid was —29.85 ± 0.05%o 
(n = 11). By this technique, the overall repeatability matched 
that reported in the literature by several authors for malic and 
citric acid isolation in fruit juices, concentrates, and nectars (17— 
19). 

The overall repeatability was determined by performing 12 
independent analyses on the same authentic maple syrup sample. 
The d^^C value obtained for malic acid was -26.81 ± 0.08%o 
and —24.40 ± 0,04%o for maple syrup sugars. In the literature, 
the overall repeatability with d^^Q values varying between 0.1 
and 0.5%o has been reported for equivalent procedures (77— 
19). A typical LC chromatogram is shown in Figure 2. 

^^^C Values of Sugars and Malic Acid from Authentic 
Maple Syrup. The stable carbon isotope ratios of sugars and 
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Figure 2. Flow chart of the analytical protocol used for the organic acids isolation from authentic maple syrup (each step is described in the text) 
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Figure 3. Typical LC chromatogram perfonned on organic adds extract 
from authentic maple symp samples. The chromatographic peaks are (a) 
HNO3, (b) malic acid, and (c) fumaric acid. 

malic acid of 56 selected authentic maple syrup samples (30 
from Quebec, Canada and 26 from the northeastern states) were 
determined, and the differences between these two values 
(A(5^^C = d^^Csugars "~ ^^^Cmaiic acid) Were Calculated from those 
quantities. The sugar and malic acid isotopic distributions passed 
tlie normality Kolmogorov— Smimov one-sample test with p 
values of 0.711 and 0.304, respectively. A correlation plot 
between d^^C values for sugars and malic acid is presented in 
Figure 3. The regression equation is 0.43jc — 16.36 with r = 
0.34 (p = 0.0032). Higher correlation coefficients are reported 
in the literature (e.g., 0,75-0.92 between honey and proteins 
(/7, 14), 0.78 and 0.90 between sugars and malic acid in 
pineapple and apple juices (17—, 18), and 0.89 between sugars 
and pulp from orange juice (10) since juice fabrication involves 
mechanical treatment only (pressing, centrifugation, and/or 
filtration)). Maple symp is produced by the thermal evaporation 
of the maple sap, a process in which volatile organics evaporate 
and insoluble organics precipitate and are eliminated by 
filtration, potentially causmg isotope discrimination or fraction- 
ation. However, with a p value of 0.0032, the correlation is 
statistically significant and confmns the isotopic relationship 
between sugars and malic acid (internal standard). It is surmised 
that adulteration of a batch of syrup by simultaneous addition 
of exogenous sugar and malic acid in such a mamier to defy 
detection is sufficiently complex to discourage the practice, and 
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Figure 4. Correlation plot between d^K of sugars and malic acid from 
authentic maple syrup samples. 

more so if an internal standard is used to improve the detection 
level (77- /P). 

2-SD and Regression Line, RL, Methods to Detect 
Adulteration. Typically, the simultaneous ^^^C determination 
of sugars and the internal standard provides information that 
allows the threshold limits of adulteration detection to be lower 
(19). As the correlation between the carbon isotope ratios of 
sugars and malic acid has been established, threshold limits may 
be determined. Previous studies used a method based on the 
standard deviation, SD, of the difference of 6^^C values between 
the sugars and the malic acids, Ad^^C, to calculate two fixed 
detection limits for all samples (19). In this study, we propose 
instead a method based on the actual regression line, RL, 
existing between A<3^^C and ^^^Cmaiic acid to generate detection 
Irniits specific to each individual sample. These methods are 
called the 2-SD and the RL methods, respectively. 

In the 2-SD method, the limit values are calculated with a 
95% confidence level that allows values within two standard 
deviations (2-SD) from the mean values of the normal distribu- 
tion of ^^^Csugars and <5^^Cmaiic acid valucs to be acccptcd, but 
lower detection limits are usually obtained when the limits are 
calculated from Ad^^C. Applied to our data, the 2-SD method 
generated the limits of 1.67 and 3.59%o from Ad^^C. A 
schematic representation of this method is presented in Figure 
4, where the two dotted lines represent the 2-SD fixed limits. 
If a sample A^^^C value does not lie between these limits, the 
sample is declared adulterated. 
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Table 1. Theoretical Adulteration Limits for Maple Syrup, Honey, and Pineapple Juice Adulterated with Cane, Beet Sugar, or MFCS Using Two 
Different Internal Standard Methods 

internal standard adulterant (d^^ C %o) mean % adulteration 2-SD method (min to max) mean % adulteration RL method (min to max) Mest (p value) 



maple syrup 


malic acid 


cane sugar (-12.3%o) 


8.5 ±3.7 (2-17) 






Beet sugar (-26.1%o) 


48 ±20 (1-84) 


honey 


proteins 


HFCSM-10.3%o) 


10.8 ±5.2 (4-33) 




malic acid 


beet sugar (-26.1%o) 


8.6 ±3.9 (1-16) 






HFCS{-10.3%o) 


59 ±32 (8-100) 


pineapple juice 


Citric acid 


beet sugar {-26.1%o) 


7.7 ±3.5 (1-15) 






HFCS(-10.3%o) 


53 ±27 (5-100) 



4.9 ±2.5 (1-10) 
24 ±12 (1-48) 
7.5 ±4.5 (1-23) 

3.7 ±2.2 (1-8) 
26 + 20(1-100) 

4.8 ±2.7 (1-10) 
33 ±23 (1-100) 



2.5x10-14 

7.3x10-15 

8.0x10-15 

2.4x10-9 

3.1 X 10-8 

6.1x10-8 

2.2x10-7 



^ MFCS: high fructose com syrup. 

In the regression line method (TIL method), a plot of the 
A<5^^C values against the ($^^CniaHc add values from authentic 
maple syrup samples was drawn (Figure 4) and demonstrated 
a good correlation (r = 0.704). The least-squares regression 
line obtained through the data is expressed by A^^^C = 
— O.TO^nCmaiic acid ~ 16.01. A virtual space can be obtained by 
drawing lines parallel to the regression line that encompasses 
95% of all the data, being at a vertical distance corresponding 
to twice the covariance, Syx (26), These lines from which A(5^^C 
limits can be calculated have the form 



A^^^C(limits) = -OJOd^^C 



malic acid 



16.01 ± 



2sy^, where j^ 



0.25 (1) 



The covariance term, Syxy has the same statistical meaning as 
the standard deviation but was applied to both the x and the y 
correlation values. Therefore, as for the 2-SD method, the 
calculated limits from twice the covariance, 2syx, include 95% 
(the confidence level) of all point based on a normal distribution 
of both variables. 

By this alternative approach (RL method) consisting of 
deriving parallel lines on both sides of the regression line, we 
can calculate for a specific maple syrup sample the two values 
that establish for ^^^Cmaiic acid the domain of acceptable (5^^Csugars 
values for authenticity. These (5^^Csugars litnit values are ex- 
pressed from Figure 4 as 

<5"C^,^(limits) = (5"C„^i„ ,,i, + Ad''C(limits) (2) 

For a reasonable security margin to minimize the error of finding 
added sugar when there is none, only the highest value of 
^^^Csugars(liniits) was used to calculate the amoxmt of added C4 
sugars as follows: 



% add = 



100[a^^C ^-a^^C, nimits)] 



sugars 



sugars^ 



<5"C 



adulterant 



6"C 



(3) 



sugars 



Improved Detection of Addition of a C4 and C3 Product 
in Maple Syrup Using the RL Methods. Adulteration was 
mathematically simulated for the set of 56 maple syrup samples. 
The effect of adding exogenous C4 (beet) and C3(cane) sugars, 
respectively, with ^^^C values of —12.3 and — 26.1%o were 
calculated by the following equation: 



13 



^^^C 



aldulterated 

((3"C,dj% add) + [a"Ci„i,,i(100(100 - % add))] 

100 



(4) 



where % add is the amount of C4 and C3 product added, ^^^Cadd 
is the ^^^C value of the C4 and C3 product added, and (5^^Cinitiai 
is the initial d^^C value of the maple syrup sugars. 
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Figure 5. Correlation plot between d'^K of malic acid and the isotopic 
ratio difference {^''^Csugare - <5^^Cmaiic add) from authentic maple syrup 
samples. Upper and lower limits for the 2-SD and the RL method at 95% 
confidence level are drawn on the graph. 

To set the expected adulteration detection limits for both 
methods, the ^^^CaWuterated was increased until its value was 
outside the domain of acceptable values for authenticity. For 
the RL method, eqs 1 and 2 were used to calculate each maple 
syrup limit, and for the 2-SD method, the fixed limit A(5'^C 
values of 1.67 and 3.59%o (from 2,63 ± 2 x 0.48%o) were used. 
The mean threshold adulteration detection Ihnits for a C4 sugar 
was found to be 4.9 ± 2.5% (range of adulteration from 1 to 
10%) calculated from the RL method and 8.5 ± 3.7% (range 
of adulteration from 2 to 17%) calculated from the 2-SD method. 
A paired Mest (p = 2.5 E-14) confirmed that the RL-method 
gives a lower adulteration detection limit of 3.6 ± 2.7% as 
compared to the 2-SD method (Table 1). The RL-method also 
gives lower adulteration limits for Cs-sugars adulteration than 
the 2-SD method, 48 ± 20% with the 2-SD method in 
comparison with 24 ± 12% with the RL-method (p from paired 
/-test is 7.3 X 10~^^). 

In Figure 4, two samples may be seen as outliers: sample 
A, ^^■'Csugars ~24.36%o, ^^-^Cmaiic acid ~ 25.60%o and Sample B, 
<5^^Csugars -22.82%o, ^^^Cmaiic add -25.9l%o. According to the 
2-SD method, sample A will be identified as adulterated 
(^'^Cmaiic acid -25.60%o, Ad^^C 1.24%o) but will be identified 
as authentic by the RL method (Figure 5). Contrary, sample B 
will be identified as adulterated by the RL method (^^■'Cmaiic 
acid ~25.91%o, A^^^C 3.09%o) and authentic by the 2-SD method 
(Figure 5). As all maple syrup samples used in this study were 
certified as authentic by the producers, this observation brings 
to light the limitations of both methods (SD and RL). The 
statistics were performed at a confidence level of 95%, which 
opens the door to false positive interpretations. Regulatory 
bodies would use such results as an indicator of adulteration 
and proceed with additional confirmation analyses before 
making a final adulteration statement on a specific sample. 
Adulteration statements should never be based on a single 
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adulteration detection method as demonstrated by Figure 5. 
Higher confidence levels have been reported for honey adultera- 
tion where a 4-SD method was used to achieve a probability of 
error as low as 1 in 25 000 (75). This approach is unusual and 
seems specific to honey adulteration where for other foodstuffs, 
a confidence level of 95% is well accepted by the scientific 
community. 

Improvement on Other Food Products Adulteration with 
the RL Methods. The potential application of this new 
technique to the adulteration of other food products was 
evaluated. We have used the isotopic data for honey (50 
samples) published by White and Winters (II) where the 
proteins of honey were employed as internal standard and those 
from Jamin et al. (77) for pineapple juices (30 samples) where 
malic and citric acids were used as internal standards. The 
simulated adulteration involved the addition of high fructose 
com syrup (HFCS d^^C = -10.3%o) to honey and HFCS and 
beet sugar to pineapple juices. The calculated adulteration limits 
are reported in Table 1. For all cases, the aduheration limit of 
the RL method was statistically better than the 2-SD method 
for honey adulteration. In the case of pineapple juices where 
malic acid was used as internal standard, the 2-SD method was 
better for one sample for beet sugar adulteration and two samples 
for HFCS adulteration. When citric acid was used, the 2-SD 
method was better for two samples either for beet sugar or HFCS 
adulteration. With these results, the RL technique can be applied 
to several foodstuffs where the technique of the internal standard 
is applied to detect adulteration, and most of tlie time, this 
technique is better to detect sugar adulteration than the 2-SD 
method. 

C3- versus C4-Plants as Adulterant We also observe that 
the RL method is especially powerful in the cases where the 
^*^C values of the adulterant and the adulterated food are similar. 
In fact, an improvement of 24 ± 17% with values as high as 
58% when beet sugar (Ca-plant, — 26.1%o) was used in com- 
parison to an improvement of 3.6 ± 2.7% when cane sugar 
(C4-plant, —12.3) was used to simulate adulteration on maple 
syrup (Cs-plant) was observed (Table 1). The same trend was 
observed for adulteration simulation on pineapple juices (C4- 
plant) with malic acid as intemal standard where an improve- 
ment of 4.9 ± 3.1% was found when beet sugar was added as 
compared with 33 ± 24% when HFCS (C4-plant) was added. 
With citric acid as an internal standard, the improvement for 
beet sugar detection was 2.8 ± 2.1% in comparison with 20 ± 
16% for HFCS detection. 

The d^^C of maple syrup sugars and malic acid has been 
determined on 56 authentic maple syrup samples fi'om Canada 
and the United States. The mean d^^C of maple syrup sugars 
found is — 24.07%o, and the mean ($^^C of malic acid found is 
— 26.71 %o, which corresponds to typical Cs-plant stable carbon 
isotopic ratios. Organic acids were isolated from maple syrup 
by lead precipitation using an optimized sample preparation 
procedure, and pure malic acid was separated from the other 
organic acids by preparative reversed-phase liquid chromatog- 
raphy. Good correlation between sugars and malic acid has been 
found (r = 0.34,/? = 0.0032), defining mahc acid as a suitable 
intemal standard. The technique has shown no isotopic dis- 
crimination for sugars or malic acid d^^C determination. 

To improve the actual decision limit of maple symp adultera- 
tion, an improved calculation technique was developed. This 
technique is based on the correlation existing between malic 
acid, the intemal standard, and the isotopic difference between 
maple symp sugars and malic acid (Ad^^C = ^^^Csugars ~ 
<5i3CniaUc acid). The regression line is used to determine for each 



individual maple symp sample the authentic (5^^Csugare range 
derived from the malic acid d^^C, 

To validate this technique, simulated sugar spiking has been 
performed with cane (C4-plant, d^^G •-12.3%o) or beet (Cs-plant, 
^13q — — 26.1%o) on the 56 authentic maple symp samples, 
and the theoretical adulteration limit has been evaluated for both 
the RL and the 2-SD methods. A narrower detection limit of 
3.6% is obtained for cane sugar adulteration and 24.6% for beet 
sugar adulteration with the RL method, which has also been 
applied to honey and pineapple juice adulteration by using data 
found in the literature. In those cases, beet sugar and HFCS 
(C4-plant, d^^C -10.3%o) were the target adulterants. In both 
cases, the RL method provided a narrower detection hmit, 
making it suitable for use in food adulteration. This technique 
is all the more suitable when the photosynthetic origin of the 
food product and the adulterant is the same as shown by the 
results obtained for maple symp adulteration by beet sugar and 
for pineapple juice adulteration by HFCS. 

SAFETY 

Lead nitrate is highly toxic if ingested and/or inhaled, and 
care must be exercised by handling in a chemical fume hood 
using adequate personal safety equipment such as impervious 
gloves, apron, or protective clothing. Lead nitrate should be 
stored in a cool, well -ventilated area (lower than 30 °C), away 
from sparks and flames. Waste lead material should be disposed 
of in accordance with applicable local, state, and federal 
regulations. 
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A gas chromatographic combustion isotope ratio mass spectrometric (GC/C/IRMS) method was used for studying 
the incorporation of exogenous testosterone enanthate into excreted urinary 5a- and 5^-androstane-3<x,I7^' 
dials. A multistep but straightforward work-up procedure produced a simple GC chromatogram of urinary 
steroid acetates composed principally of two androstanediols and pregnanediol It is anticipated that such a 
method may form the basis of a doping control test for testosterone that could be used as a primary method during 
major sporting events or alternatively as a verification technique. Urine samples from five individuals were 
collected before and after administration of testosterone enanthate (250 mg). The 8''^C ^/OO value of andro- 
stanediols was around -26 to -28 during the baselirui period and decreased to about -29 to -30 in the days 
following synthetic testosterone administration. One of the other major steroids in the chromatogram, pregnane- 
diol was utilized as the '* internal standard/' because its h^^CfAX) values did not markedly change following 
testosterone administration, remaining at -25 to -27, In all subjects studied, the h^^CP/00 values for andro- 
stanediols were reduced sufficiently over 8 days to confirm administration of synthetic testosterone. Although 
steroids isolated from urine of normal individuals from 12 different countries gave values between -24 and -28, 
this seemed not to be related to nationality or region. The most likely variable is the proportion of plants with 
low and high carbon 13 content in the diet. This variable is likely to be more affected by individual food 
preferences than broad ethnic food divisions. In this paper, we propose a ratio cfh^^C9/00for androstanediols 
to pregnanediol as a useful discriminant of testosterone misuse, a value above 1,1:1.0 being indicative of such 
misuse. The work-up procedure was designed for batch analysis and to use only sinyjle techniques, rather than 
employ further instrumentation, such as high-performance liquid chromatography (HPLC), in purifying steroids 
for GC/C/IRMS. (Steroids 62:379-387, 1997) © 1997 by Elsevier Science Inc 
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Introduction 

The increasing need in sport for proving testosterone misuse 
requires new methodologies. For many years, a testoster- 
one/epitestosterone (T/E) excretion ratio determined by gas 
chromatography-mass spectroscopy (GC-MS) of greater 
than 6: 1 has been used as the hallmark for confirmation of 
drug administration,^ but this method is fallible. For one 
thing, occasional drug-free individuals give a ratio >6, and 
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a high ratio can also be adjusted downward by simultaneous 
administration of epitestosterone. We have found that in 
eight Chinese subjects given 250 mg testosterone enanthate, 
only three gave T/E values >6 on more than 1 day, demon- 
strating a high rate of false negatives, at least in this racial 
group. 

In 1990, Southan and co- workers^ used isotope ratio 
mass spectrometry (IRMS) to show that synthetic testoster- 
one had a different *^C content than endogenous hormone. 
This is a reflection of the origin of the materials, because all 
testosterone, both endogenous and synthetic, is ultimately of 
plant origin. Gonadal testosterone is made from precursor 
molecules derived from a wide variety of vegetable mate- 
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rials eaten by humans or by the animals humans eat. Indi- 
vidual plants discriminate to different degrees against 
*^C02, and particular species are known to have high or low 
levels of *^C in their biomolecules.^ In human bodies, the 
'^C content, therefore, reflects an average of the '^C content 
of all the plant material eaten by humans and our animal 
protein providers. Synthetic testosterone, in contrast, is gen- 
erally made from a single plant species, mostly soy, so the 
*^C content has a defined value reflecting the relatively low 
'^C content of this plant. Thus, a significant difference in 
*^C content between gonadal and soy testosterone could 
provide the basis for developing a definitive test for hor- 
mone misuse. Differences in carbon isotope ratios referred 
to by the symbol 8, defined as the difference in isotope ratio 
between the sample and an international carbonate standard 
'*PDB.'* Although this is the accepted standard, for com- 
mon usage a calibrated international standard of CO2 is 
used. The values reported for 8 carbon isotope ratios are 



,, „ /Ratio sample- Ratio PDB\ 
^"^'*/oo=( -^^^^ JXIOOO 



Becchi and coinvestigators have published pioneering 
studies on development of a method employing IRMS for 
determination of carbon isotope ratio of testosterone ex- 
tracted from urine."*'^ They demonstrated that, providing 
sufficient urine was available, the endogenous or exogenous 
origin of testosterone could be readily determined. A major 
remaining problem demonstrated by these studies relates to 
sensitivity of the analysis, because the quantity of urine 
collected fi*om athletes is relatively small (about 75 mL), 
and this is divided into two, a primary (A) and a secondary 
sample (B). On each sample, nonsteroidal drug metabolites 
must be analyzed, as well as anabolic steroid screening and 
measurement of tfie T/E ratio. 

We have attempted to improve the methodology to allow 
more sensitive analysis. It was decided to forgo any attempt 
to analyze testosterone itself and to concentrate on analysis 
of its metabolites 5a-androstane-3a,17p-diol (5aAD) and 
5p-androstane-3a,17p-diol (5pAD). Our overall objective 
was to easily produce a single sample for analysis contain- 
ing a few defined steroids to include the androstanediols and 
steroids we call **endogenous reference compounds" 
(ERCs). An ERC, in this instance, is a steroid whose carbon 
isotope ratio could not be altered through administration of 
exogenous testosterone. Aguilera, Becchi, and co-workers 
in their most recent publication use cholesterol and 5-an- 
drostene-3p,17p-diol as ERC.^ To achieve our overall ob- 
jective, we developed simple methodology adaptable to 
batch analysis, which required no liquid chromatographic 
(HPLC) instrumentation. Using this methodology, we de- 
termined the 5^^C°/00 of the androstanediols present in 
urine following administration of testosterone enanthate to 
five volunteers. This communication presents the results of 
this study. 

Experimental 

Materials 

Testosterone enanthate, Testoviron depot® was obtained from Sch- 
ering, Japan. Reference steroids were obtained from Sigma (St. 



Louis, Missouri* USA), which was also the supplier of Girard 
reagent T (carboxymethyU trimethyl ammonium chloride hydra- 
zide) and sodium bismuthate. Sephadex LH 20 was a product of 
Pharmacia AB and Sep-pak® cartridges, a product of Waters Corp. 
(Milford, Massachusetts, USA), p-glucuronidase/aryl sulfatase 
was obtained from Sigma (Type HI) and Boehringer Mannheim 
(Mannheim, Gemiany). Solvents were of analytical grade. 

Individuals studied 

Eight Chinese male subjects aged 19-22 were studied, although 
GC/C/IRMS analysis was only conducted on five, Pemiission for 
undertaking these experiments was obtained from the Chinese Na- 
tional Research Institute of Sports Medicine, and consent was 
obtained from the participants. Spot morning urine samples were 
collected for 2 days prior to an intramuscular injection of 250 mg 
testosterone enanthate. Two urine samples (0-8 h and 8-24 h) 
were collected for the first 4 days after administration, although 
only aliquots of the early morning sample were subject to analysis. 
Morning spot urine samples were collected on the 5-9th days after 
administration and on days U, 13, and 15. 

Determination of testosterone/epitestosterone 
ratio (T/E) 

Urinary testosterone and epitestosterone were quantified in all the 
samples using an adaptation of the method of Donike et al.^ These 
measurements were carried out by one of us (YL) in C!hina at the 
National Institute of Sports Medicine. T/E ratios were then deter- 
mined. 

Preparation of steroid extract for GC/C/IRMS 

A flowsheet summarizing the methodology is shown in Figure 1. 
Urine (typically 25 mL) was extracted by Sep-pak® cartridge ac- 
cording to the method of Shackleton and Whitoey7 Once dried, 
the extract was dissolved in 3 mL 0.1 M acetate buffer pH 5 and 
Helix pomatia-denved p-glucuronidase/sulfatase (12 mg Sigma 

URINE 

I 
Solid Phase Extraction (C18) 

I Methanol elution 

I 
Deconjugation 

I b-Glucuronidase, Sulfatase 

I 
Giranfs Reagent T 



water phase | 

Ketonic Steroids 
(discarded) 



non-KetonIc Steroids 

isooctane:dichloro- | 

methane extraction | 

(2:1) I 

Sephadex LH-20 

I cydohexane:ethanol 4:1 
I colled 1.8-3.2 ml 
Bismuthate oxidation 
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I 
Acetylation 

I 
GC/C/IRMS 

Figure 1 Row sheet of the urinary extraction method. 
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type HI powder, 100 |xL Boehringer liquid enzyme) was added. 
Hydrolysis was allowed to proceed for 3 h at 55°C, A Girard sepa- 
ration was carried out to separate carbonyl-containing steroids (ke- 
tonic) from noncarbonyl-containing (nonketonic) steroids.**** To 
the hydrolyzed urine mixture^ 2 mL glacial acetic acid and 100 mg 
Girard reagent T was added. The solutions were placed in an oven 
at 100**C for 30 min. The nonketonic steroids were extracted by 2 
X 5 ml isooctane: dichloromethane 2:1 (v/v), and the solvent was 
dried. Small columns of 0.5 Sephadex LH-20 were prepared in 
Pasteur pipettes, the Sephadex being allowed to swell in the cy- 
clohexane: ethanol (4:1) solvent system before preparation.'** The 
steroid extract dissolved in 100 p>L of the same solvent mixture 
was added to these columns. Solvent eluting between 1.8 and 3.2 
mL was collected and dried. Acetic acid (0.1 mL), water (0.1 mL), 
and 5 mg sodium bismuthate were added.^ Oxidation was allowed 
to proceed for 2 h, and after neutralization (0.5 mL of 0.5 M 
acetate buffer), the mixture was extracted with 4 mL ethyl acetate. 
After drying, steroid acetates were prepared overnight with 50 jtL 
acetic anhydride and 50 p-L pyridine. The acetates were analyzed 
by GC/C/IRMS. 

Gas chromatography combustion isotope mass 
spectrometry (GC/C/IRMS) 

A schematic representation of the GC/C/IRMS instrumentation is 
illustrated in Figure 2. The acetylated steroid samples were kept 
refrigerated until analysis. Cyclohexane (20 jiL; 99.9% pure from 
Sigma Chemicals 27-0625-8) was added to each vial, and one- 
tenth (2 jjlL) of each sample was injected splitless onto a J&W 30 
m DB 17 capillary column housed in a Fisons 8000 series GC. The 
injector was kept at 220^C. The temperature program was as fol- 
lows: starting temperature 50^C (1 min), followed by rapid tem- 
perature increase (25° min) to 3(X)°C, where it was held for 15 min. 
The separated components were heart-split into the combustion 
furnace filled with copper oxide wires (Elemental Microanalysis 
Limited, UK) held at 850°C. The combustion gases were passed 
through a nafion membrane water removal trap, and the remaining 
CO2 was analyzed on a Micromass isochrom isotope mass spec- 
trometer. The mass spectrometer consisted of an electron impact 
source running at 400 \lA trap current, the ionized CO2 gas, was 
focused by a magnet onto three Faraday collectors. The ions col- 
lected were those at masses 44, 45, and 46. The Micromass data 
system calculated the areas of the beams and subtracted any back- 
ground; whereupon, calculation of the ^''C 6 values for the suc- 
cessive peaks were carried out. 
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Figure 2 Schematic of the Micromass GC/C/IRMS instrument. 



Results and discussion 

Evaluation of gas chromatographic columns 

The objective of the study was to measure 8'^C*^/00 for 
urinary androstanediols formed as metabolites of testoster- 
one. In our initial studies (Subject i), we undertook chro- 
matography on DB 1 capillary columns but did not get reso- 
lution of the two diacetylated epimers (Figure 3A). Later 
employment of a DB17 column (Figure 3B) allowed sepa- 
ration of the epimers as well as the ERC, pregnanediol 
diacetate, and pregnanetriol diacetate (Figure 3B). 

Confirmation of identity of steroids in extracts 

Prior to sending the first samples for GC/C/IRMS analyses 
in England, the identities of the principal components of the 
chromatogram were confirmed by GC/MS. This was carried 
out on a Hewlett-Packard 5970 instrument housing a 15 
meter DBl capillary column. The peaks chosen for GC/C/ 
IRMS analyses had retention times and electron impact 
mass sp>ectra identical to those of 5a- and 5P-androstanediol 
diacetate and pregnanediol diacetate. Reference steroids for 
these compounds were also analyzed on the GC/C/IRMS 
instrument using both DBl and DBl 7 columns, and these 
gave identical retention times to the urinary steroids. Preg- 
nanetriol could also be analyzed by GC/C/IRMS. 

Achievement of work-up procedure objective 

The method developed and utilized had the following quali- 
ties. First, the Girard separation almost completely removed 
carbonyl containing steroids from the hydrblyzed extracts, 
which probably represent 75% of urinary steroids. Excep- 
tions may be the 1 1 -carbonyl containing steroids that prob- 
ably do not react because of the hindered nature of that 
functional group. Second, a crude micro Sephadex LH-20 
column separation effectively produced a fraction contain- 
ing steroids with two and three functional groups. Third, 
sodium bismuthate oxidation was designed into the proce- 
dure as a means of removing remaining long-retention time 
pregnane metabolites, thus allowing shorter periods be- 
tween injection. Many of the quantitatively more important 
metabolites are converted into 1 7-oxygenated Cj^ steroids 
by the procedure. Fourth, acetylation providied steroids with 
good gas chromatographic properties that were readily sepa- 
rated. Fifth, despite the complexity of the steroid fraction of 
urine, the final chromatogram was simple and compose4 of 
only a few peaks for which 8^ WOO could be determined 
with accuracy. 

b^^Cf/00 value of the synthetic testosterone 

Testosterone acetate prepared from the Japanese testoster- 
one enanthate used for injection in these studies gave a 
'^C^/00 value of -30.41, a value close to the lowest value 
obtained for androstanediol diacetate measurements ob- 
tained in the subjects studied following testosterone admin- 
istration. 

We also analyzed five other current products and one 
synthetic sample made more than 40 years ajgo. The follow- 
ing results were obtained: testosterone of Chinese manufac- 
ture -30.40; U.S. manufacture -30.38; two Czech products. 
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Rgure 3 Gas chromatographic separation (on GC/C/IRMS instrument) of acetylated urinary steroid fraction. This sample was initially 
separated on a DB1 column, which failed to resolve the 5a- and 5p-androstanediols (upper panel). Later employment of a DB17 column 
permitted Individual measurement of the epimers (lower panel). Both columns also resolved etiocholanolone, produced by bismuthate 
oxidation of pregnanetriol, pregnanediol, and nonoxidized pregnanetriol. 



-29.28 and -29.15, respectively; and one Russian -30.22. 
The U.S. sample of more than 40 years old gave a value of 
-33.18, probably reflecting the different plant origin of syn- 
thetic steroids made long ago. We believe that testosterone 
is currently made mostly from soy by-products, although 
originally sterol constituents of the Mexican yam were the 
primary precursors. 

Results for individual subjects 

With the exception of Subject 1, a DB17 capillary column 
was utilized that allowed separate analysis of 5a- and 5-p 
androstanediols. Graphs illustrating the 8'^C*^/00 results are 
shown in Figure 4A-F. In all cases, the d'-'C^/OO values for 



the androstanediols fell significantly following testosterone 
administration. 

Figure 4 illustrates two other features. One is the ad- 
equacy of making single measurements of S'^C^'/OO for each 
sample. Panel B and C show results obtained by plotting the 
average of duplicate measurements (B) and of the ^r^/ mea- 
surement of the duplicate pair (C). Essentially these graphs 
are identical, suggesting duplicate GC/C/IRMS analyses of 
the same preparative extract are unnecessary. The second 
feature relates to the trend of slightly increasing 8 values for 
pregnanediol during the study period of Subject 3 (Figure 
4D). Because this is not caused by random hreproducibility 
we proposed that the individud changed his diet substan- 
tially to foodstuffs with higher S^^C^/00 values. 



382 Steroids, 1997, vol. 62, April 



USADA 1244 



Confirming testosterone administration: Shaclceiton et at. 



4A 



.25 -■ 



•27 - 



-2B - 



-31 -L 



£: 



12 

— t— 



16 day 





•31 ->- 



Subject 1 



Subjects 




-31 -L 



31 -^ 



Subject 2a 



Sabj«;ct4 



4C 



■25 - 



% 

5.27 
it 



•29 • 



■31 J- 



£: 



4F 



12 

-4— 



16 day 

— t — 



'25 




it 



■27 ■■ 



■26 - 



-31 ->■ 



1!: 



12 

— 4— 



16 day 




Subject 2b 



Subjects 



Figure 4 Values of 5^^C^/00 for all five subjects throughout the study period. The open circles represent pregnanediol, the closed 
rectangles 53AD and closed triangles 5aAD. 4A shows the values obtained for Subject 1 in which only one baseline sample was 
analyzed, the testosterone being administered on the 2nd day of study. Both androstanediols were measured tdgether on a DB1 
column, 48 shows plots for Subject 2 obtained by averaging values for the duplicate runs, and AC shows equivalent pilots through only 
using the first analysis. 4C, 4D, and 4E are plots of Subjects 3, 4, and 5. For Subjects 2-5 the testosterone was administered after the 
second baseline sample (day 3 of study). 



Designing a method for universal use demands final agree- 
ment of numerative values above and below which individuals 
are considered to have or to have not illicitly used a drug. In 
our studies with the Chinese subjects, it can be stated that for 
the five individuals, none had androstanediol 6'^C^AX) values 
less than -28.3 during the control period, and establishing a 
conservative cut-off value of -29.0 would clearly pick up all 
dmg users for about 7 days after administration. Additionally, 
we considered that measurement of analyte/ECR ratios could 
allow numerative values to be established that are to some 
degree independent of variables introduced through using the 
methodology in different laboratories with different instrumen- 



tation. In Figure 5A, we show the 8^^C°/00 ratio of combined 
androstanediols (average of 5a- and 5p-) to pregnanediol (PD) 
for the five individuals studied so far. All baseline ratios fell 
below 1.08, and from these data, we would suggest that a ratio 
of greater than 1.1 could be used to confirm testosterone ad- 
ministration. When we averaged the data for the five individu- 
als, we found that the AD/PD ratio value of l.l was exceeded 
for 1 1 days (Figure 5B). Because a combined androstanediol 
measurement is carried out in the Aguiler^ et al. studies,^ 
comparable data could be prepared from their measurements, 
although in their case, cholesterol would be fiie ERC used for 
ratio detemiination. 
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Figure 5 Androstanediol/pregnanediol ratio. A) ratios of 8^^C°/ 
00 for the androstanediols (mean of 5a and p) to pregnanediol 
for the five subjects; B) average of the ratio for the five subjects 
for each day; the dotted line represents the proposed discrimi- 
nant value (1.10) for confirmation of testosterone administra- 
tion. 



Reproducibility of isotope measurements 
and accuracy 

For the five subjects studied, ideally 26 or more isotope 
measurements were made for each steroid; i.e., 13 duplicate 
analyses. A few samples were lost or contaminated, and 
occasionally only single measurements were made on a 
sample. As a representative analysis. Table 1 gives all of the 
measurements for Subject 2. Using these data, there are two 
features of accuracy and reproducibility that can be quan- 
tified. One is the variation in 5 measurement between du- 
plicate analyses of the same sample and the other the overall 
variation occurring during analyses of a complete series 
from one individual. For duplicates, the reproducibility was 
excellent and did not differ signiticandy between the five 
subjects studied. Considering the data shown in Table 1, 
averages and standard deviations were measured for each 
duplicate for the two androstanediol and pregnanediol diac- 
etates that give values in the &^^C^/00 -23 to -30 range. 
Means were then determined of the standard deviations. For 
pregnanediol, the mean standard deviation between dupli- 
cates was ± 0.21 with a range of ± 0.02 to ± 0.71. Compa- 
rable results were obtained for the androstanediols (± 0.1 1 
for 5a-androstanediol and ±0.25 for 5p-androstanediol). 
These results were considered to represent excellent repro- 
ducibility and (as previously noted) suggested that the meth- 



odology could be used with single determinations by GC/ 
C/IRMS of 6'-^C*^/00 for each steroid. This was illustrated 
graphically in Figure 4B and C, which showed both the 
5'^C*V00 values for the average of duplicates and for the 
first analysis. The graphs were essentially identical. 

Within a 17-day series of datapoints for duplicate assays 
for a single individual, the results show considerably less 
reproducibility — ^notice the peaks and valleys of the preg- 
nanediol plots in Figure 4. In any physicochemical analyses, 
it is, of course, possible to have excellent reproducibility but 
compromised values. For accuracy and reproducibility as- 
sessment between a series of different samples, we use the 
5 measurement of the ERC pregnanediol. The administra- 
tion of testosterone should in no way change the S'^^C^/OO 
value for pregnanediol that has to be produced from cho- 
lesterol via several intermediates. In a perfect analysis, the 
measured '"^C content of pregnanediol would not be ex- 
pected to change during the 17-day study period unless, of 
course, the individual alters his or her diet markedly diuing 
the study period. Even with dietary modification, the '■'C 
content of body molecular constituents would be expected 
to change only slowly. 

The highest and lowest duplicate average S'^'C^/OO val- 
ues for pregnanediol for the five subjects differed by -0.92 
to -2.96. As previously mentioned, with the exception of 
Subject 2, the average duplicate values seemed to rise and 
fall randomly during the 17-day study period. What 

Table 1 8^^C%o values obtained from duplicate GC/C/)RMS 
analyses for Subject 2 before and following testosterone admin- 
istration 







Subject 2 






SpAD 


5aAD 


PD 


Day 1 


-26.55 


-27.33 


-24.93 




-26.15 


-27.20 


-25.34 




-26.66 


-27.28 


-25.15 


Day 2 


-25.68 


-27.42 


-25.20 




-25.95 


-27.49 


-25.17 


Days'* 


-29.33 


-29.36 


-25.88 




-28.63 


-28.81 


-25.61 


Day 4 


-28.99 


-29.19 


-25.06 




-28.88 


-29.24 


-25.21 


Day 5 


-29.34 


-29.49 


-24.78 




-29.48 


-29.61 


-24.87 


Day 6 


-29.37 


-29.11 


-25.26 




-29.12 


-29.16 


-24.97 


Day 7 


-29.33 


-29.42 


-25.22 




-29.31 


-29.28 


-25.46 


Days 


-29.16 


-29.16 


-25.09 




-29.18 


-29.14 


-25.30 


Day 9 


-30.06 


-28.98 


-25.88 




-28.83 


-28.78 


-25.52 


Day 11 


-27.41 


-28.78 


-25.99 




-27.63 


-28.88 


-24.99 


Day 13 


-27.47 


-27.42 


-25.05 




-27.12 


-27.59 


-25.72 


Day 15 


-26.39 


-26.50 


-24.84 




-25.50 


-26.28 


-24.96 


Day 17 


-25.24 


-26.12 


-24.86 




-25.36 


-26.32 


-25.13 



Abbreviations: 5pAD, 5p-androstane-3a,173-dtol; 5aAD, 5a- 

andro$tane-3a, 17p-dioi and PD, pregnanediol 

The first collection following testosterone administration. 
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is the source of this irreproducibility? Because we know that 
the reproducibility of 5^^C*^/00 measurements of individual 
steroids in duplicate GC/C/IRMS runs is excellent, we must 
assume that the measured B^-'C^^/OO values for individual 
chromatographic peaks are accurate. If these are accurate, 
then any difference in the value from the *'true'* value for 
the steroid determined must represent some minor contami- 
nation of the steroid peak by components with greater or 
less 8*^0*^/00 values. We have proposed that the trend to 
increasing values for Subject 2 may be because of dietary 
changes toward foodstuffs with greater '^C content. 

These minor irreproducibilities, which typically give rise 
to a range of about -1.5 in the 8 value for all datapoints 
during the study period, will not affect the outcome of a 
drug test, because in no cases do the lowest values breach 
the discriminant value for the positives. 

Testosterone/epitestosterone ratios 

Table 2 gives the T/E values for five individuals studied 
here (Subjects 1—5) and three other subjects whose steroids 
were not analyzed by the IRMS technique (Subjects 6-8). 
The data show that the maximal increase in the ratio for 
each of the individuals was between 12 and 68 times base- 
line level, although it was noticeable that only 4 of the 8 
subjects gave T/E values greater than 6 and 1 of these only 
modestly exceeded it on one occasion (T/E 6.69). The T/E 
ratio of the five subjects studied here have been included in 
Figure 5C as compared to the 8'^C°/00 AD/PD ratio for the 
same individuals. 

h^^Cf/OO steroid values for different nationalities 

Figure 6 shows the S'^^C^^/OO values for duplicate analyses of 
the androstanediols and PD from 15 individuals of 11 dif- 
ferent nationalities in addition to the Chinese. In some 
cases, it was possible only to obtain values for the 5p an- 
drostanediols because of the low amounts of 5aAD present. 
The results demonstrate that there are differences among 
racially and regionally varied individuals with undeter- 
mined diet, but we must remember that part of this variation 
may be attributable to the analytical inaccuracies previously 
discussed. However, all values were greater than -28.2, 
which should be compared to the values of less than -29.2 
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Figure 6 The lower pane) shows the 5^^C^/00 values for the 
androstanediols and pregnanediols for indivrduals of different 
nationality, while the upper panel shows the 5|3AD/PD ratio. The 
open circles represent PD, the closed dianhonds 5aAD and 
closed rectangles SpAD. The baseline values for the Chinese 
represent the mean of the two measurements, while the Chi- 
nese "testosterone" values represent the average of the 7 days 
after drug administration. Pregnanediol was below detection 
level in the Chilean urine, so pregnanetriol values were reported 
instead. 

found in the subjects studied following testosterone admin- 
istration. The mean value for the 5 p AD/PD ratio was 1.02 
± 0.03 with a range of 0,95 to 1.07, which compares to the 
average value for the Chinese baseline samples of 1.05 ± 
0.03 (range 1.01 to 1.08). The ratio values for the testoster- 
one administered subjects were all >1.15 in the first days 
after injection. These data support the previous cut-off ratio 
value of 1.1:1.0 suggested on the basis of studying the Chi- 
nese subjects before and after testosterone administration. 
There are notable features with regard to the '"'C content 



Table 2 Urinary testosterone/epitestosterone ratios for the eight subjects 



Study day 


Subject 1 


Subject 2 


Subject 3 


Subject 4 


Subject 5 


Subject 6 


Subjec 7 


Subject 8 


1 


0.26 


1.28 


4.69 


0.10 


0.12 


0.17 


0.08 


0.11 


2 


0.33 


1.48' 


5.26 


0.11 


0.11 


0.22 


0.06 


0.11 


3^ 


0.65 


8.77 


29.3 


0.26 


0.7 


1 


1.07 


0.42 


4 


1.95 


24.2 


36.9 


1.77 


6.69 


4.13 


1.36 


2.98 


5 


2.81 


45.8 


41.8 


2.01 


5.91 


3.53 


1.53 


7.23 


6 


2.79 


33.2 


61.8 


1.96 


3.71 


3.10 


1.45 


7.48 


7 


3.03 


15.4 


54.9 


1.91 


4.24 


3.65 


1.68 


7.16 


8 


4.13 


36.4 


57.7 


1.48 


5.95 


3.08 


0.97 


4.89 


9 


5.3 


20.3 


39.7 


1.51 


5.78 


1.43 


1.04 


3.81 


11 


3.2 


26.5 


33.0 


0.58 


3.69 


0.97 


0.40 


3.69 


13 


0.77 


2.63 


3.42 


0.68 


3.41 


0.20 


0.07 


1.93 


15 


0.22 


0.99 


4.37 


0.19 


2.27 


0.15 


0.06 


0.21 


17 


0.26 


2.02 


4.80 


0.13 


0.21 


0.20 


0.08 


0.08 



'Day of testosterone administration. 
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of steroids in urine from individuals of different countries. 
One is that there is a considerable spread in values but one 
that is unrelated to race and '* typical regional diets," at least 
based on the small sample studied. The lowest and highest 
8'^C^/OO among this group differed by 4 units (-24 to -28); 
however, both these sets of values came from Caucasians. 
The remaining samples from different nationalities and eth- 
nic groups fell within this range, a particularly important 
finding with respect to the current study, because it suggests 
that the results obtained following testosterone administra- 
tion are universally applicable. 

Diet of individuals must have the greatest part to play in 
the establishment of an individual's 5*^C value. Because all 
food originates as plant life (including animal protein), it 
was interesting to research what is known of 8 C°A)0 val- 
ues for dietary plants. Smith and Epstein"^ published the '^C 
content of 104 plants, but relatively few were commonly 
used foodstuffs. A few were high '^C/^^C plants (com, 
sugar cane, grain, and sorghum) averaging around 8^"'C^/00 
-14, but most were categorized as a separate group of low 
5*^C°/00 species having values between -23 and -30. 
These include dietary oil precursors (olive, sunflower, and 
castor) and various vegetables (wheat, grass, bamboo, peas, 
squash, radish, beets, and citrus fruit). Because typical 
worldwide diets of human and domestic animals use mostly 
low 8*^C°/00 plants, we would anticipate that 8'^C values 
for excreted steroids would fall in the -23 to -28 range, as 
found. The 8*^C^/00 value of an individual plant species 
does not vary significantly dependent on geographic loca- 
tion,=* and variation only manifests itself in plants grown in 
urban areas where CO2 from fossil fuels increases the *^C 
content slightly. This clearly does not markedly affect ag- 
ricultural foodstuffs. For the purposes of this assay tech- 
nique, it is fortuitous that synthetic testosterone is obviously 
derived from a very low S^'^C^'/OO plant species, otherwise 
no distinction would be possible between endogenous and 
exogenous compound. 

Practicality of methodology for use in 
doping control 

We compared our 5^"^C^/00 values for androstanediol with 
those of Aguilera et al., who used similar methodologies but 
different instrumentation.^ They studied mdividuals of dif- 
ferent nationality and ethnicity than ours. For the purposes 
of this comparison, we averaged our values for 5a- and 
5p-androstanediol, because their values were based on mea- 
surement of the combination. For baseline samples, we 
obtained an averaged 8"C*^/00 of -26.87, which agreed 
excellently with Aguilera' s^ value of -26.52. For andro- 
stanediols measured during testosterone administration, 
they obtained an average value of -32.44; whereas, our 
value (the mean of duplicates of the lowest values for each 
individual) was -30.21. Although our minimum value is not 
as low as that of Aguilera, it was still well below the base- 
line level, so it could be used for proving testosterone abuse. 
The difference in results between the laboratories could be 
attributed to their use of a testosterone with lower 8*'^C^/00 
(its origin was not reported) or unequal calibration of the 
different instruments used. 

Our methodology is multistep, albeit built around low- 



technology procedures. Within the technique, there is only 
one chromatographic separation, and that was designed to 
produce a broad fraction rather than the isolation of indi- 
vidual steroids. The key to the method is separate isolation 
of nonketonic steroids, a procedure that in one extraction 
step removes 75% of unwanted steroids from urine. A sec- 
ond classical procedure, the oxidative removal of side 
chains from 17-hydroxypregnane steroids removes many of 
the remaining complex steroids from the mixture, resulting 
in a cleaner chromatogram, although in the future, we may 
simplify the method by discontinuing this procedure if sat- 
isfactory results can be obtained. Typically, without using 
any automation in wet chemistry procedures, a batch of 
samples requires I day of technician time to extract and 
derivatize. The mass spectrometry was automated, and lat- 
terly 20 minutes were required for each run. The maximum 
number of samples that could be analyzed per 24 h was, 
therefore, 72. 

The length of time that the 250-mg testosterone enan- 
thate dose (equivalent to 180-mg free testosterone) clearly 
manifested itself in decreased 8^^C^/00 value was 8-10 
days. This compares well with other parameters studied on 
this cohort. For example, plasma testosterone was mea- 
sured, and from being grossly elevated in the first few days 
after administration, it returned to normal by the 8th day, 
although the steroid itself may well be largely of exogenous 
origin on this occasion.*' In addition, we report the T/E 
ratios that are particularly interesting, because essentially 
only three out of the eight individuals achieve values >6 on 
more than 1 day. showing a high rate of false negatives. 
This may not be a universal finding and may well be related 
to the race (Asian) of the studied individuals. However, it 
once again emphasizes the importance of developing alter- 
nate methodology for proving testosterone misuse. The el- 
evated T/E ratios (although most are <6) fall significantly 
by the 1 1th day of the study in all subjects. 

We believe that our method based on androstanediol 
measurement has the needed sensitivity for use in doping 
control. Although we analyzed all samples in duplicate and 
plotted the graphs from their averages, individual analyses 
were equally informative (Figure 4B, C). We would have no 
hesitation in confirming testosterone administration based 
on a single measurement. We have been able to get up to 
five analyses of a single sample using splitless gas chro- 
matographic injection. This represents an equivalent of 5 
mL urine for each analysis, which meets sample availability 
in doping control. Use of a solid injection device for GC, 
such as glass minivials in a carousel, '"^ could improve this 
sensitivity greatly, because the total sample could be vola- 
tized and passed into the GC/IRMS instrument. Testing of a 
urine volume of 2 mL by our procedure and the Micromass 
IRMS instrument would be realistic. Our method has two 
obvious advantages over that of Aguilera et al,** One is that 
the two androstanediols are determined separately, so even 
if one peak was too small or showed evidence of contami- 
nation, the second peak could give the required value. A 
second advantage is that all analytes are measured in the 
same chromatogram; whereas, in Aguilera et al. *s study, at 
least two separate GC/C/IRMS analyses are required to 
measure the isotope ratio in the androstanediols and their 
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ERC cholesterol acetate. However, in fairness, they did 
have a more difficult assay through the inclusion of testos- 
terone itself among the analytes. 

Manipulating the result of a drug test to give a "nega- 
tive" result following testosterone administration would be 
difficult. Although the AD/PD ratio could be normalized by 
taking commercial pregnanediol (Sigma, 5^^C**/00 value - 
32.12) the low **absolute" value for pregnanediol would 
give the situation away. Similarly, commercial androstane- 
diols also have very low B'^C^/00 values (Sigma -34.00) so 
self-administration of these compounds would not increase 
the 8 values of testosterone derived metabolites. Probably 
the only way to fool such a test would be to alter the diel 
drastically over a long period of time through exclusively 
ingesting foodstuffs with S^^C'^/OO values below -29. False 
positives could be obtained by ingestion of nonproscribed 
steroids such as the now commonly used dehydroepiandros- 
terone (DHEA), which also partially metabolizes to andro- 
stanediols. However, whether testosterone or DHEA was 
being administered could easily be determined from marked 
differences in the total urinary steroid profile. 
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sis. Clin Chim Acta 69:267-283. 
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UWIOK CYCLISTE IMTERWATIOnlALE 

CH1 360 Aigle/ Suisse . ^ - u 

T^L : +41 24 466 58 11 - Fax : +41 24 468 58 68 - e-mail : christian.vann@iict,ch 



To 

Fax nbr 

From 

Copy 



Date 

Ref 

Total pages 

Subject 



FAX MESSAGE 



USA CYCUNG 

Mr. Steve JOHNSON 

+1 719 86645 28 

Christian Varin, Manager 

AGENCE MONDIALE ANTIDOPAGE 
Mme Janie Soubiiere 
+1 514 904 45 45 

USADA 

Mr. Travis Tygart 

+1719 785 20 01 

PHONAK HEARING SYSTEMS 
Mr. John Lelangue 
055-254.70.11 

July 26'" 2006 
Anti-Doping Sen/Ices/ Cv/Dl 
6 (including this one) 
File 29/06 ■ 



URGENT 
CONFtOENIEL 



This facsimile may contain information that is confidential and which may be subject to lega 
privilege. If you are not the Intended recipient, you must not pursue, use, disseminate or copy 
this message. If you received this message in error, please notify us by telephone (+41 
24.468.58.1 1) and return the original message by mail. Thanlc you. . 



I AVEi^TISSEMENT : Le contenu du present fax ainsi que les documents qui y sont joints sont 
proteges par le secret professionnel. Tout© communication, copie ou revelation de leur 
contenu a une personne autre que leur destinataire est strictement interdite et p6nalement 
sanctionnee. Au cas ou ce fax ne vous serait pas destine nous vousremercions de bien 
vouloir nous en aviser immediatement par telephone (+41.24.4B8.58.11) et nous retoumer 
I'original par eourrier. ______^ 
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INTERWATIONAL CYCLIWG UWIOW 



Registered f Confidential 

USA CYCLING - 

Mr. Steve JOHNSON 

One Olympic Plaza 

CO-80909 COLOi^ADO SPRINGS 

USA 



Aigle, July 26th 2006 
Ref:Antidoping/Cv/Dl 



File Nr. 29/06 ftp mention in vour co rrespondence) 

P»Qvd LANDIS (Hft^^nce 002027? - HCI Code USA 19751014> / Tottr de France iPRM, 20th 
July 2006 

Dear Sir, 

we inform you tliat the rider Fioyd LANDIS tested positive (T/E) at the above-mentioned race 
according to the report we received from the Laboratory of Ch§tenay-Malabry (PRA), a copy 
of which we enclose (pursuant to article 187 of the Anti-Doping Rules). According to the 
laboratory's result on the A sample, the Anti-doping Commission must start from this notion 
that an offence against the mentioned Regulations has objectively been committed. 

The rider is allowed to require without delay the B sample analysis (in accordance with 
articles 191 and following of the Anti-Doping Rules), or, failing that, it will be considered that 
he has renounced to this right. Mr. Floyd LANDIS and/or his representative have also the 
right to attend the opening of the B sample and his analysis if this one is required. The rider 
Is also allowed to require a copy of the complete analysis report for the samples A and B. In 
accordance with article 194 AR, to be acceptable the request for the analysis of the B sample 
shall be sent by the national federation no more than 5 working days after receipt of the letter 
informing it of the adverse analytical finding. 

Please be reminded that, according to the Anti-doping Regulations - chapter X, the final 
sanction is foreseen by art. 261 and reads as follows: 

Art. 261 

Imposition of Ineligibility for Prohibited Substances and Prohibited Methods 

Except for the specified substances identified in article 262, the period of Ineligibility imposed 
for a violation of article 15.1 (presence of Prohibited Substance or its Metabolites or 
Markers), article 15.2 (Use or Attempted Use of Prohibited Substance or Prohibited Method) 
and article 15. 6 (Possession of Prohibited Substances and Methods) shall be: 
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First violation: 2 (two) years' Inaitgibimy 

Second violation: lifetime ineligibility 

However, the Ucense-Holder shall have the opportunity In each case,^ before a period of 
Ineligibility is imposed, to establish the basis for eliminating or reducing ihis sancvon as 
provided In articles 264 and 263. 

We would like to remind you that a violation of these Anti-Doping Rules in connection with an 
In-Competition test automatically leads to Disqualification of the individual result obtained n 
that competition according to article 256. In addition, we also ask you to take into 
consideration the articles 257 to 260. 

Regarding the cost of the proceedings, please refer to articles 244 to 246. 

Moreover, we communicate you the text of the article 9.2.002 of the UCI Regulations which 
provides: 

A rider against whom an Investigation was opened In relation to a fact which may cause a 
breach of the UCI Antl-Doplng Rules, will not be eligible for the World Championships until 
the end of the suspension or until his definitive acquittal. In the event of a positive A sample, 
this clause applies starting from the notification of the abnormal analysis result to the nder. 

Unless othenMlse decided by the an&doping commission, the above paragraph is also 
applicable In the event of an investigation or a procedure regarding such a fact, opened In 
pursuance of a law or other regulation. 

Specific cases are examined by the anthdoplng commission or Its president Their decision Is 
without appeal. 

In addition to the disqualification, the licensee and his national federation will be respectively 
sanctioned by a fine of CHF 2000 to CHF 10000. 

The present condition for participation, alms to protect the Integrity, serenity and reputation of 
the World Championships. Its application does not prejudge the decision whether an anti- 
doplng violation has occurred and shall not give rise to any claim In the events of acquittal. 

We would consequently ask you to implement proceedings according to articles 188 to 205 
of those Regulations, We would remind you that, according to the articles 249 to 251, you 
have to keep us informed of all measures you take by sending us copies thereof. 

Looking forward to hearing from you. 

Sincerely yours, 

Anti-doping Services, 

oA — : 

Christian VARIN, Manager 
Enc : mentioned 

Copy to : WADA 

USADA ' 

PHONAK HEARING SYSTEMS " tto . t. . ^.-,. 
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r-ri^vnc'-v.&msA It. GQIsn-BOL^ ANTFOOPAGE/DO S(0; CONTROL FOHiVi -. 
■- ..■.-^ /xV ;■-.■;;, ;v : KClbiStPf DENTlEL l^-/ C^ 






-Nom,et orenonidii'Sportff/ Mams of pepadwtptVte^ed ;."■',•- 



. •iNatieixaiit^delfl-Fe^iSra'ion iodr-sibvhis sportif/ThsFederaSon'^rt^Tionatity 



\,>tt—,^J*-tl'mAt.UA^uttJ. wjmiih— u<m>M««uj>Urf«»».-i M M.MmMM 



in nf iii jilm~ ii1im'rr T ' iiii "f i^"1 



ilr fft- 



wwmiwt—tmti m ii miiMiiwm»Mjw»rw>Mlu« 






•: i 



ii<fr^;*f*>|ku 



»• / ', 






^«-l,^^^»^^^l^g^r■^«lJ^ / |^■|■^l^«l^|^^^iMTl^^^|^Wl^^»1^^^w^tow^»^^^^^■^rw^lT^^^''■"M^»**"''''~'""'"'*'*^^^ -:-.—,.- . jr--- 



■AiD-esse. y.Pbs^al adrs55 : 




F^de/etian -Discipline / Sport: ' , 



T1 L_. ^ "• " "* ^* " 



Jtan dfl reprauvG - Villa - CP / £vent and Dlaqa : _^ 

— — — ' ' ■ _ _^_____ 






[ Organism ciama*rtdant i^ cDntrSlBYGrganizaiJon reiqugisPns the xosi r; 
• n Mni^rs.ch'arg^ des Spirts- ;'... '. •. , ■ '" •' ' ^'/ 

p F&d.^f3tio'n'Fiat(onale.-',.'- •'. ' .■''•".' : /. •• * -,... 

i^ft^fid^raiidn trrternaijoflalg' ' ''". ^^" . ' " ' • ' \ '' " . ' 



■■■ ; ■ ■ ■■' ; ' - ^ ' - J • ' , 7" .. .'--.. 



'Competliion'' 
IntemBtionale S^ 
Nstionele^ * □ 
Rigionale □ 



- NatWcafipn der controls at aacuse de rdception / Notification of testin g and acknowledgenient 

^^_^ l__l_il__l_LJ__M_m^_l__l • " ~' " ~ • ~' " "^ " ■■■—■■ — ^^^^— ■ ■ ■■^_^^. ^^^^_^^^_^^^^^»^^— ^^***— **^^W^^l^«-M^^^fc^^^^>fc 



Hors'competiti'on '' 

En clirb G 
Stage hors dub D 
Cabinet medical D 
SuM n ' ' 



H' 

:^^•;.. 



Vdu£ ate$ convocjtil(&) i tin oontrole antidopaga / You arg hereby sommonQd to appear for doping test 






Heure de romise dtia notifrcaiion : 



Heure de rsfliise dtia r 

I l i ft lH i ^- i Trf i rf i iT- T-n- -*^ ^^ -^*^ — 



Vt 

I:' 

I 

V 

l' 



Data/Date • "/^ , 

Je cD/if!ffni& aj/oir re^o et pris connaissance de cette convocadon. Jb sais 
■ QJCI9 j6 sersi en infraction ei que je serai pasfirble de saacb'on^ «t je no hiq 
pr6'§sf)ts pfi5 au contralsy rnuni(9>d'ui)B licence de competition avec photo 
an CDursUQA^Iidit^ Je prend^ acts quo je poux ms fsire dccoiripagnfirlor^ 
du somr51» par Qn4i^ personne dd m^ cho'fx. 

I hereby acknowlodflft^flt I have rece/ved and examined this summons. 
{ dm award that I will f?& Vjotating ttta charter otthe orgdnizatiDn if I do 
notatcend the test for which I mAy ha sanctionned. BrinQ a valid idontincii- 
rion or a v^lid'cwnpetilion card wilh"'a.^fihDto. I'm infonn^d thet J may be 
accotnpanfod by one parson pf my choice cfednff testing. 
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Lifilu du contrfile / Place of test ; . 



RealisatiQn du conirdtc^/Test completion 



'■ 4 »— " ^ 



Norn et signaturB du sportif k controfer : ^^ ^^'^ 
Print name and signature of person to gb tested 



rsr^ 



'TfU"**" "T* "TfTT -'-"r. 



€:>" 



Norn et signature du DelBguo Federal / Name and Sghaiuf^f Ferisral Delegate : 



Norn Bt pr§nom.du'm5decJn / Mama of ^tbr : 
(entotitH?lettrds) 

I >»-•■■. ».J^J.- r . m mi m fcj»yii»iiiim*JJt» n m ■■ — -» ■ 



^ 



■*«*M»Ni*>*i tn *MMW<WMifaai»ir.J.fcui*u*. 



Signd^tfra du Medacm 
SigmuroofDodOJ': 




Heure tfainvea/Timfl of arrivel 

. M.H.. BO ■ 



Dats (fuiprileVBment/Samplmg date: 

r^giw»MHW»«ii.t* HM /'*.« " il" i ^ i I ^ I I I 11*- 



Helnudu prelevsment/Sampling time 

*r^f**<-*>MMWHW*<i*i*iM I* m iiwfc ^ '^^ii ■■-■■*■ WW i K -i- — ■■*innwtw 



<oO^..- 



Eoharttilfco^ A et B /Sumplfis A and B 

Code Flacoh (et container) n" / bottle Code 



WMMHMHft tH**b.*Mi*l 






Quantity totafa d'urina^^an^i, mf 
Totat amount oi urui^. bloai ml 



«^t«wtA*i 



Ideniification / Identification : 
Uoflnco/Ucenca: S 
Carte dIdenttte/fD: D 
Passsporty Passport :Q 
Autre /Other: D- 



lensit^/^peoific Gravity 



PH/PH 



IP.'. 



Echantnion cTurme iRsuffesant/Infiafficrent lirioe sample 






'3oBl(es interfnediaires {k adllsdr an ca£ d'echantjnon insuffisont si mains da 75 ml d'brinQ]. 
fmar/ncdlary saal niimbarf?) (fbruse in the cas& oFan InsufBctant sample Jess than 7S ml of unnaj. 



Premiern"/ first n* 



Deuxieme nV Second n* 



Traisiemc n»/Thir.dn« 



r 



'■.. . 



1 ' " I . 



ar * 

(- . ' ■ 

W ■■ 



Constat de non-venue ?io controle/The athlete failed to corns for control 


1 




- — . 




. 


Signaxurfl du M^i^ecin / Signature of Doctor ; 


Refus 
Rafusal 


Qui 


Won 


EmpSchoment 
Qbstaole Oui 


Non 



Medicaments/ Drags S OUl NON □ 



Commcntajres stir la procedure /. Comments on procedure . 

Jl^rnniantaires sur la proc^dtrre / Comroan^on procedure : 



Mfidjcanoents d.Sclaris avoir ots pris r^.cemment/ Drugs declared to have * 
baon recentiy used : ' •' • ' 

(^vfintuellemen^nom du medeciri prescripteur} ^ 
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Confinnntlon / Donftrmation 



^^oS'^l^'^t^lliy^T^::S^ ^"^^ iV 



1t**'«I O t'MMM^ii 



■4UU.H Lh*,J«. w 



*^»M*lMj^tt*tftf*** J wM 'I 



■^1*t«»«MJP**««-ua KA^—M 



'■■■■iMMMIfhH 



tf^t'dMnHv*** 



Ttn*t y *'****»*■** ****^*»J*** ■-— — 



him-T*mH«*«fr 



« taMtw* ■ k kW* u ■< 



' *Tf—-r W MTCTt*** ■»!**■* -*-* ***««- 



M>JI-w^tJ3^ 



.,ja dBclaresorrhunnBurqu& (as ranseignements que j'ai donnsfi ci-dBS5U5 sent exacts 

et qua j'approtiva'Ia prac^dyre de jcpntrfilfi./ 1 declare of honour that thu infontist/an.l 

' )isv0 given above is true and I approve the teeing proc^duro. . * - ' ' 




Signature du DSfsgu^ F^d§ral 
•Signature of Fedaral Deleg 




(u 

mi 

o 



Signature du 5porcif contr6l6 : 
Signature otperson tasj^d.: 



Signature.du M6dedn": 
. ■. Signature of Dty 




.Signatur9 de racconipBgnaieur te^^entuel) : 
Signature cjf accocnpaoylng person (it^^Wji^r^' 




r., 
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From; 54545454545454545 P^ge: 5/20 Date; 2&.u/.:iUut> io:iy:ocr^ 



i 

r"~1"i^ii' ' ■'" ™' ' 







Chatmay-Maiabry, le 25 juillc* 2006 
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ESSAIS 



I>OSlt£ 



r--r: ^ CyciKme{uCD 

EpreUvestUeu: , JZr^J 

Date: 2»'°^^^ 

D^T 2W/2006 

Type de materiel: BePlinger 

Rif&enocde{s)r6ciiantmon(s): 178/07.995474 ^ 

' ' "~. I 

Date de debut des aiialyses t 21^7/2006 j 

Uquide (ES03, ES03B*) coupl^ ou con i la 8psctrom6tne de masse, iinmupocmimt: ,. 
colorim^tde (ES08B*). j 



■fiojnp^thn) 



SjlBsipaffiM (b^ = 5.2 6^1.025^1-0.002) \ 

\ 
jlf.^ m^knA (variation maximale admissible - 30%) ■ | 

Concentration de Testost^w estimee aprfes coirectioa par la den^it^ k 45.4 Ti§ir^ 
(Variation maximale admissible -20%) \ 

concentration d'Epitestostfaonc estimec aptte correcdon par la d^nsit^ ^ 3.9 iig/mL 
• (Variation maxiniale a<Mssible ='30%) \ 



[iS^S^S^SSSX^^-t d« £d;^-J--P-i«^ '^ « -PP"'^ T^'' '''^" 



sutoiisf s one soui £& 



tomiciBtiSEfalcllcstcon^'*'^*''*"'"''^*^'*'^*^' 



1/2 



1 43. avetme Roger Saleagio - ^2290 Chatenay- Malabry - FRANC 
mx,--_». . 11 /rtM Af. en ■>« rto -T^i^mniA * +33 fO>l 46 60 30 17 - e-mail ; dirsctip! 
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■I. I I II ' ' 







?-* 

I: 
I'' 

r.' 



DC O^ 






• •V 









F -iir?^?^P^^^A^-^^- ^° ^'^^^^- 



ypTtM»rin^<; <'?\f^^e'>-^ 



siggiaae 






nnfeprisedeUci 



nnrif. P«n ^e se* Prtoll!SglO. 



i 



Uodmm esogeae dcs mfeboHtes de la Testosterone a ^te objbctivee sur la base d;uri 
appsttSsseniit isQtopiqiie do 3.99 %. et 6.14 %c, Tespectivem|iit pour tcs mctabohtes 
Ajadrost&one rt Sa-Aiidro^taoiedioL 

1g ftmilfflt ey prinig -par ramort an seu il 4^ pQsitlvit6 dg TAMA : 

r 
1 

• Appauvri&semeait isotopique > a 3 %» (variation ma^mak admissible 
appUquee au laboraiolre = 0.8%tf) | 

) 

i 

Depistage : Chromatographis gazeuse couples & la spectromatrie ds raasse (BS04> 
Confirmation : Chiomatographis gaTsuse couples & la spectrani6trie de njasse (EC24D) et 
spectromStds de masse de rapport isotopique GC-IRMS (EC31p 



3© : Avrtrc3 cssais (ES02. ES02C*, ES03, ES03B*, ES05*, SS05 ei ESOSB*) : Recherche (je suDstancss dopanjBS ne 



. U»i6ft CycHste Inicrnationde - C. VARIM (CH I860 ATGLE - SUTSSE) ,^ J „ , „,c.v 

- Prfcadent <lu Consdl de Prevsntion et de Lutte contre le Dopago {39 lae St Doimaiqut- 7570Q PARIS) 
P«mr infomiatlott ; 

-J.SOUBLIElftE:WADA(<i|xn''00,t.5l4.9Q4.l8.00) L^^^^.o^.^KTAr-^ 

- Pf. QBNSON - Chargi d'iiiEtnicUon i la Fwttration FranqaSsc dc Cyclisme (4 lac da Poite - $3700 MERIGNAC) 
*H0Kporiee.dei'aiaMtialonCOFMC. j , 

U li&fflsitoi» tt"ea pa* «spwis«M« du pcflivemcat drt fcliandlJons. U rqjrodu«b(?n dc cc nro?o<1 <! analyse n eat 



143, avenue Roger Salengro - 92290 Chatcnay-Malat^iy - FRAlfjia^ 
T^Mpbor.. : •^ 33 (0)1 46 6028 69-'M^pic1^^33 (0)1 46 60 30 17-e-Dia.l : toec^ 
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Linda Barnes 



From: Travis Tygart 

Sent: Thursday, July 27, 2006 7:56 AM 

To: Linda Barnes 

Subject: FW: UCI Case 29/06 

For the file. 

Thanks, 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel United States Anti-Doping Agency 1330 Quail Lake 

Loop, Suite 260 Colorado Springs, Colorado 80906 

(T) 719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email : TTygart Qusantidoping . org 

www. usantidoping . org 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e- 
mail messages attached to it, may contain information that is confidential or legally 
privileged. If you are not the intended recipient, or a person responsible for delivering 
it to the intended recipient, you are hereby notified that you must not read this 
transmission and that any disclosure, copying, printing, distribution or use of any of the 
information contained in or attached to this transmission is STRICTLY PROHIBITED. If you 
have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments 
without reading or saving in any manner. Thank you. 

Original Message 

From: Petty, Sean [mailto:spetty@usacycling.org] 
Sent: Wednesday, July 26, 2006 5:50 PM 
To: Travis Tygart 
Cc: Johnson, Steve 
Subject: UCI Case 29/06 

Travis, 

USA Cycling requests that USADA manage the process for adjudication of UCI case 29/06. 
The associated documents USA Cycling received from the UCI on this matter were faxed to 
you today. 

Please let me know if you have any questions. Steve and I will be in Brazil tomorrow 
through Monday but will be available on our cell phones and via e-mail. 

Best regards, 

Sean Petty 

Chief of Staff 

USA Cycling 

1 Olympic Plaza 

Colorado Springs, CO 80909 

Phone: 719-866-4783 

FAX: 719-866-4596 

spetty@usacycling.org 

UCI Road Commission Member 
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USA DA 

U.S. AnthDoping Agency 



Integrity, Health. Sport 



Board of Directors 

Ralph W Hale, MD 
Chair 

Richard W. Cohen, MD 
Vice Chair 

Barry Axeirod 
Treasurer 

Kate Hendrici<son Borg CHMM 
Secretary 

Eveiyr] Ashford 

Lawrence Brown, Jr., MD. MPH 

Jean Fourcroy, MD, PhD, MPH 

Andrew Mecca, Dr PH, MPH 

Annette Salnneen. DPhii 



VIA FACSIMILE 

July 27, 2006 

Mr. Steve Johnson 
Mr. Steve Petty 
USA Cycling 
One Olympic Plaza 
Colorado springs, CO 80909 

RE: UCI File No. 29/06 

Tour de France, July 20, 2006 
Floyd Landis - Sample #995474 

Dear Mr. Johnson and Mr. Petty: 

I am in receipt of your letter and email to me of yesterday requesting that the 
United States Anti-Doping Agency ("US ADA") handle the adjudication of the 
above referenced case and forwarding us the documents concerning the case 
that you have received from the Union Cyclist Internationale ("UCI"). 

I am writing to inform you that US ADA accepts the handling of this matter 
and will proceed with the management of this case. We will notify the athlete, 
the UCI and the United States Olympic Committee ("USOC") that we will be 
handling the matter on your behalf as required by the rules and will copy you 
on all relevant communications. 

Please forward us any documents that you receive from the athlete, the UCI or 
others conceming this case. 

If you have any questions or concerns about this matter, please do not hesitate 
to contact me. 



Sincerely, 




Cc: Christian Varin, Anti-Doping Services, UCI 

Gary Johansen, USOC Deputy General Counsel 
Jim Scherr, USOC Chief Executive Officer 



United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260, Colorado Springs, CO 80906 m Tel: 719.785.2000 ■ Fax: 719 

usada<S>nsnnti(iof^inQora m SAAAAA/.n^nntirfnfyina nra 
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Linda Barnes 



From: 

Sent: 

To: 

Cc: 

Subject: 

Importance: 



Travis Tygart 

Friday, July 28. 2006 9:06 AM 

Varin Christian - UCI 

Linda Barnes 

B Sample. 

High 



Christian- 



I just left a message for you at the office and with a lovely person who answered your 
cell phone. Please give me a call concerning a few urgent matters concerning the B sample 
analysis of your file 29/06 (the Tour de France for an elevated T/E and CIR positive). 



You can reach me at the office or on my cell phone {719-785-2031) . My office number is 
below. 



Thanks, 



Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel United States Anti-Doping Agency 1330 Quail Lake 

Loop, Suite 260 Colorado Springs, Colorado 80906 

(T) 719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org 

www. usantidoping . org 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e- 
mail messages attached to it, may contain information that is confidential or legally 
privileged. If you are not the intended recipient, or a person responsible for delivering 
it to the intended recipient, you are hereby notified that you must not read this 
transmission and that any disclosure, copying, printing, distribution or use of any of the 
information contained in or attached to this transmission is STRICTLY PROHIBITED. If you 
have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments 
without reading or saving in any manner. Thank you. 
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Johncie Wingard 



om: Johnson, Steve [sjohnson@usacycllng.org] 
Sent: Monday. July 31 . 2006 1 :22 PM 
To: Varin Christian - UCI 

Co: Travis Tygart; lon.schatten@wxs.nl 

Subject: RE: Floyd Landis - B sample analysis 

Christian, 

i am in receipt today of a fax from Floyd Landis to USA Cycling with copies to USADA and UCI requesting the B sample analysis 
be undertaken. 

I am also in receipt today of a fax from Mr. Pat McQuaid indicating that the UCI has interceded in accordance with article 1 91 of 
the anti-doping regulations and requested the B sample analysis proceed prior to the closing of the Chatenay-Malabry laboratory 
for the annual vacation period. Because of this development, I am assuming that no further action is required by USA Cycling to 
ensure that the B sample analysis will proceed as requested. 

As always, thank you for your communication in this important matter. Please do not hesitate to contact me if I you require further 
action on our part. 

All the best, 

Steve Johnson 



£ Johnson, CEO 

USA Cycling 

1 Olympic Plaza 

Colorado Springs, CO 80909 

719-866-4727 

siohnson@usacvclinq.org 

www, usacy cling . org 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it 
may contain information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for 
dehvenng it to the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure 
^i^X^!l?n^^^^^/ distnbution or use of any of the information contained in or attached to this transmission is STRICTLY 
PROtllB TED. If you have received this transmission in error, please immediately notify the sender by telephone or return e-mail 
and delete the original transmission and its attachments without reading or saving in any manner Thank you 



From: Varin Christian - UCI [mailto:christian.varin@uci.ch] 

Sent: Monday, July 31, 2006 2:26 AM 

To: Johnson, Steve 

Co: Travis Tygart; lon.schatten@wxs.nl 

Subject: Floyd Landis - B sample analysis 

Importance: High 

Dear Steve, 

Th ;l antidoping Commission asked me to send you the following comments: 

We refer to articles 184 to 205 of the UCI antidoping Rules. According to article 193, the request for the analysis of the B sample 

USADA 0380 
2/1/2007 



Page 2 of: 

shall be made directly to the laboratory by the Rider's National Federation, either on its own initiative or at the request of the Rider 
A copy of the request for the analysis must be sent to the UCI at the same time. 

se find here under the laboratory's details: 

Laboratoire National de Depistage du Dopage 

CREPS 

143, avenue Roger-Salengro 

F- 92290 Chatenay-Malabry 

France 

Tel: +33 1 46 60 28 69 
Fax: + 33 1 46 60 30 17 

Email: direction<S>lndd. com 

We assure you that we are at your entire disposal should you need any help from the UCI! 

As always, we thank you for your precious collaboration and courtesies in this matter! 

Yours sincerely. 

Christian Varin 

Manager Antidopage / Antidoping Manager 

Union Cycliste Internationale 

CH-1860Aigle 

Tel: +41-24.468,58.11 
Fax:+41-24.468.58.12 
V uci.ch 



IMPORTANT NOTICE : 



This message contains confidential information and is intended only for the individual named herein. If you are not the herein 
named addressee you should not disseminate, distribute copy or otherwise make use of this e-mail. Please notify the sender 
immediately by e-mail if you have received this e-mail by mistake, and delete this e-mail from your system 
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us. Anti'Doping Agency 



Integrity. Hedtb. Sport 



VIA FACSIMILE 



Board of Directors 

Ralph W.HaleMD 
Chair 

Richard W. Cohen, MD 
Vice Chair 

Barry Axelrod 
Treasurer 



July 3 1,2006 

Christian Varin, Manager 
Anti-Doping Services 
Union Cycliste International 
Chl860AigIe 
Switzerland 



RE: UCI File No. 29/06 

Tour de France, July 20, 2006 
Floyd Landis - Sample #995474 

Gentlemen: 



J. de Ceaurriz, Director 

Laboratoire National de Depistage du 

Dopage 

143, avenue Roger Salengro 

92290 Chatenay-Malabry 

FRANCE 



I am in receipt of the letter from UCI dated July 31, 2006, and the letter of today from 
the Mr. Landis requesting the B sample opening and analysis. 

.te Hendrickson Borg CHMM 

Secretary J am Writing to confirm that the B sample opening and analysis of sample #995474 

will begin on Thursday, August 3, and conclude on Saturday, August 5, 2006,- 

Evelyn Ashford USADA Understands that that the B sample confirmation will include the 

Lawrence Brownjr., MD, MPH testosteronc/epitestosteroue analysis and the carbon isotope ratio analysis. 

Jean Fourcroy, MD. PhD, MPH Additionally, the athlete will be represented by Mr. Jose M. Buxeda and Dr. Douwe 

de Boer. USADA will also have a representative, Ms. Caroline Hatton, attend the B 

Andrew Mecca. Dr PH MPH ^ 



Annette Safmeen, DPhif 



sample opening and analysis. 

If you have any questioiis or concerns about this matter, please do not hesitate to 
contact me. 



Sincerely, 




maiiBMWBaMBMMWOTMMWkn 



Travis^i . \ygar 
General Counse 

cc: Sean Petty, USA Cycling (w/o ends.) 

Gaiy Jphansen, U DeputyGeneral Counsel 

Jim Scherr, USOC Chief Executive Officer 

Mr. Jose M. Buxeda & Mr. Luis Sanz Hemandez, Counsel for Mr. Landis 



United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260, Colorado Springs, CO 80906 m Tel: 7197852000 m Fax: 7/97 

usadaWsantdoping.or^ ■ www,usantidopingorg 
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From: Travis Tygart 

Sent: Monday, July 31 , 2006 7:54 AM 

To: Varin Christian - UCI; Johnson, Steve 

Cc: lon.schatten@wxs.nl; Linda Barnes 

Subject: RE: Floyd Landis - B sample analysis 



Steve- 

We have informed the rider to send his request to USADA sine we have accepted the handling of the matter from you. In the 
event you receive the request for the B sample, please fonAi^ard it to USADA. Likewise, we will forward you any conrespondence 
that we receive concerning the B sample request. 

Thanks, 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 
United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, Colorado 80906 
(T) 719-785-2031 
(F) 719-785-2028 
Toll Free: 866-601-263 
Email: TTygart@usantidoping.org 
wAisantidoping.org 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages 
attached to it, may contain information that is confidential or legally privileged. If you are not the intended recipient, 
or a person responsible for delivering it to the intended recipient, you are hereby notified that you must not read this 
transmission and that any disclosure, copying, printing, distribution or use of any of the information contained in or 
attached to this transmission is STRICTLY PROHIBITED. If you have received this transmission in error, please 
immediately notify the sender by telephone or return e-mail and delete the original transmission and its attachments 
without reading or saving in any manner. Thank you. 



From: Varin Christian - UCI [mailto:christian.varin@uci.ch] 

Sent: Monday, July 31, 2006 2:26 AM 

To: Johnson, Steve 

Gc: Travis Tygart; lon.schatten@wxs.nl 

Subject: Floyd Landis - B sample analysis 

Importance: High 

Dear Steve. 

The UCI antidoping Commission asked me to send you the following comments: 

We refer to articles 184 to 205 of the UCI antidoping Rules. According to article 193, the request for the analysis of the B sample 
shall be made directly to the laboratory by the Rider's National Federation, either on its own initiative or at the request of the Rider. 
A copy of the request for the analysis must be sent to the UCI at the same time. 

F.^^se find here under the laboratory's details: 

Laboratoire National de Depistage du Dopage 

CREPS 

143, avenue Roger-Salengro USADA 0383 
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F- 92290 Chatenay-Malabry 
France 

""<?/: + 33 146 60 28 69 
x: + 33146 60 30 17 

Email: direction^lndd.com 



We assure you that we are at your entire disposal should you need any help from the UCII 

As always, we thank you for your precious collaboration and courtesies in this matter! 

Yours sincerely, 

Christian Varin 

Manager Antidopage / Antidoping Manager 

Union Cycliste Internationale 

CH-1860Aigle 

Tel: +41-24.468.58.11 
Fax:+41-24.468.58.12 
www.uci.ch 



IMPORTANT NOTICE : 

This message contains confidential information and is intended only for the individual named herein. If you are not the hereii 
named addressee you should not disseminate, distribute copy or otherwise make use of this e-mail. Please notify the sende 
* mediately by e-mail if you have received this e-mail by mistake, and delete this e-mail from your system. 
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USA DA 

U. 5. Anti-Doping Agency 




Integrity. Health. Sport. 



VIA FACSIMILE 



Board of Directors 

Ralph W Hale, MD 
Chair 

Richard W. Coher], MD 
Vice Chair 



Barry Axeirod 
Treasurer 



July 31, 2006 

Christian Varin, Manager 
Anti-Doping Services 
Union Cycliste International 
Ch I860 Aigle 
Switzerland 



RE: UCI File No. 29/06 

Tour de France, July 20, 2006 
Floyd Landis - Sample #995474 

Gentlemen: 



J. de Ceaurriz, Director 

Laboratoire National de Depistage du 

Dopage 

143, avenue Roger Salengro 

92290 Chatenay-Malabry 

FRANCE 



I am in receipt of the letter from UCI dated July 31, 2006, and the letter of today from 
the Mr. Landis requesting the B sample opening and analysis. 

.ate Hendricksor) Borg CHMM 

Secretary I am Writing to Confirm that the B sample opening and analysis of sample #995474 

will begin on Thursday, August 3, and conclude on Saturday, August 5, 2006. 
US ADA understands that that the B sample confirmation will include the 

Lawrence Brown, Jr., MD. MPH testostcrone/epitestosterone analysis and the carbon isotope ratio analysis. 



Evelyn Ashford 



jean Fourcroy, MD, PhD, MPH Additionally, the athlete will be represented by Mr. Jose M. Buxeda and Dr. Douwe 

de Boer. USADA will also have a representative, Ms, Caroline Hatton, attend the B 



Andrew Mecca, Dr PH, MPH 



Annette Salnneen, DPhil 



sample opening and analysis. 

If you have any questions or concerns about this matter, please do not hesitate to 
contact me. 



Sincerely, 




Travis^r. |yga] 
General Counsel 



cc: Sean Petty, USA Cycling (w/o ends.) 

Gary Johansen, USOC Deputy General Counsel 

Jim Scherr, USOC Chief Executive Officer 

Mr. Jose M. Buxeda & Mr. Luis Sanz Hernandez, Counsel for Mr. Landis 



United States AnthDoping Agency 

1330 Quo/7 Lake Loop, Suite 260, Colorado Springs, CO 80906 m Tel: 719.785.2000 m Fax: 719 

usada@iusantidof^inP.orQ m www.ij^nnticiof^inQ.orQ- 
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From: Varin Christian - UCI [christian.varin@uci.ch] 

Sent: Tuesday. August 01 , 2006 1 :55 AM 

To: Johnson, Steve 

Cc: Travis Tygart; lon.schatten@wxs.nl 

Subject: RE : Floyd Landis - B sample analysis 

Dear Steve, 

UCI offices are closed today and I am out of office. I will confirm everything directly 
with USADA as from tomorrow. 

The laboratory should confirm that the counter analysis will start at 9 am on thursday 3rd 
August 2006. 

We have taken due note that Mr. Landis and USADA have designated experts. 
The UCI will also designate an expert: Mr. Martial Saugy 
Yours sincerely. 
Christian Varin 

Message d'origine 

De : Johnson, Steve [mailto : s j ohnson®usacycling . org] 

Date: lun. 31/07/2006 21:21 

A: Varin Christian - UCI 

Cc: Travis Tygart; lon.schatten@wxs.nl 

Objet ; RE: Floyd Landis - B sample analysis 

Jhristian, 



I am in receipt today of a fax from Floyd Landis to USA Cycling with copies to USADA and 
UCI requesting the B sample analysis be undertaken. 



I am also in receipt today of a fax from Mr. Pat McQuaid indicating that the UCI has 
interceded in accordance with article 191 of the anti-doping regulations and requested the 
B sample analysis proceed prior to the closing of the Chatenay-Malabry laboratory for the 
annual vacation period. Because of this development, I am assuming that no further action 
is required by USA Cycling to ensure that the B sample analysis will proceed as requested. 

As always, thank you for your communication in this important matter. Please do not 
hesitate to contact me if I you require further action on our part. 



All the best, 



Steve Johnson 



J eve Johnson, CEO 
USA Cycling 
1 Olympic Plaza 



USADA 0386 



Colorado Springs, CO 80909 
719-866-4727 

sjohnson@usacycling.org <mailto:sjohnson@usacycling.org> www.usacycling.org 
<http ://www.usacycling,org> 

':ONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e- 
mail messages attached to it, may contain inforroation that is confidential or legally 
privileged. If you are not the intended recipient, or a person responsible for delivering 
it to the intended recipient, you are hereby notified that you must not read this 
transmission and that any disclosure, copying, printing, distribution or use of any of the 
information contained in or attached to this transmission is STRICTLY PROHIBITED. If you 
have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments 
without reading or saving in any manner. Thank you. 



From: Varin Christian - UCI [mailto:christian.varin@uci.ch] 

Sent: Monday, July 31, 2006 2:26 AM 

To: Johnson, Steve 

Cc: Travis Tygart; lon.schatten@wxs.nl 

Subject: Floyd Landis - B sample analysis 

Importance : High 



Dear Steve, 

The UCI antidoping Commission asked me to send you the following comments: 

B refer to articles 184 to 205 of the UCI antidoping Rules. According to article 193, the 
request for the analysis of the B sample shall be made directly to the laboratory by the 
Rider's National Federation, either on its own initiative or at the request of the Rider 
A copy of the request for the analysis must be sent to the UCI at the same time. 

Please find here under the laboratory's details: 

Laboratoire National de Depistage du Dopage 

CREPS 

143, avenue Roger -Salengro 

F - 922 90 Chatenay-Malabry 

France 



Tel: + 33 1 46 60 28 69 
Fax: + 33 1 46 60 30 17 



ail : direction@lndd . com 



USADA 0387 



We assure you that we are at your entire disposal should you need any help from the UCI 

As always, we thank you for your precious collaboration and courtesies in this matter! 

Yours sincerely. 

Christian Varin 

Manager Antidopage / Antidoping Manager 

Union Cycliste Internationale 

CH - 1860 Aigle 

Tel : +41-24.468.58.11 
Fax : +41-24.468.58.12 
www.uci.ch <http://www.uci.ch/> 



IMPORTANT NOTICE 



This message contains confidential information and is intended only for the individual 
named herein. If you are not the herein named addressee you should not disseminate, 
distribute copy or otherwise make use of this e-mail. Please notify the sender immediately 
by e-mail if you have received this e-mail by mistake, and delete this e-mail from your 
system. ^ 
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Johncie Wingard 



om: Johnson. Steve [sjohnson@usacycling.org] 
Sent: Saturday, August 05. 2006 3:59 PM 
To: Travis Tygart 

Subject: Floyd Landis 

Travis, 

I just want to confirm that our previous request for USADA to manage this case includes the new disciplinary phase as well. 

Thanks, 

Steve 



Steve Johnson, CEO 

USA Cycling 

1 Olympic Plaza 

Colorado Springs, CO 80909 

"i ;66-4727 

sjohnso n @usacvcling.org 

www.usacyclinq.org 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it, 
may contain information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for 
delivering it to the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, 
copying, printing, distribution or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by telephone or return e-mail 
and delete the original transmission and its attachments without reading or saving in any manner. Thank you. 
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iniTERIUATIOMAL CYCLING UNION 

CH 1 860 Aigle / Switzerland 
(D : +41 24 4S8 58 11 - Fax : +41 24 468 58 12 - e-mail : christian.varin@uci.cll 



FAX MESSAGE 



To 


: USA CYCLING 
Mr. Steve JOHNSON 


Faxnbr 


: +1 719 866 41 02 


From 


: Christian VARIN 


Cc 


: WORLD ANTIDOPING AGENCY 
Mrs, Janie SOUBLIERE 
+ 1 514 904 45 45 




USADA 

Mr. Travis TYGART 

+ 1719 785 20 01 




PHONAK HEARING SYSTEMS 
MrJohn LELANGUE 
055-254 7011 




LAW OFFICES OF HOWARD L JACOBS 
Mr. Howard JACOBS 
+ 1818 292 8736 


Date : 


5^ August 2006 


Ref : 


Antidoping / cv 


Total pages 


4 (including this one) 


Subject : 


File 29/06 


Dear Mr Johnson. 





Please find enclosed a copy of ChStenay-Malabf/s laboratory report concerning sample "B" 
n' 9954741 

The "B" sample analysis confirms the result of the "A* sample analysis! 

T/E ratio is 1 1 . Also, the presence of exogenous testosterone is confinned! 

According to article 224 of the UCI Anti-Doping Rules rules: ' When, fbfhwing the results 
management process described in chapter VII, the Anti-Doping Commission makes an 
assertion that these Anti-Doping Rules have been violated, It shall notify the License-Holder's 
National Federation and request it to instigate disciplinary proceedings. It shall also send a 



USADA 0390 



I "J 



AC I .M 



J^'ytAI rtAA*7 tiysii </" 



copy of the test analysis report and/or other documentation. A copy of the statement may be 
sent to the License-Holder and/or the License-Holder's club or team. 

A copy of the statement is sent to WADA and to the License-Holder's National Anti-Doping 
Organization." 

Following the "^B" sample analysis and the report issued by the laboratory, the UCI Anti- 
Doping Commission formally requests your Federation / USADA to instigate disciplinary 
proceedings in accordance with the UCI Antl-Doping Rulesl 

We are looking fonA^ard to hearing from you! 

Yours sincerely, 



Antidoping Services, 



'<- " 



Christian Varin, Manager 
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^^ 



Chatenay-Malabty, le 05 aofitZCjoe 



p AT>]p(^T^7' DE roT^J^f Ai^^^.vsE 



^,Wife.& c.itfre-am ri»« & rPCJrf.fe r^&U)^ du Sipmet2OO6«0f au rapport 



Cydisme (UCI) 

TDF 2006 : 17*"* 6tap€ i MORZDSFE 

20/07/2006 



l^reuve et lieu t 



^^ 20/07/2006 

Type'demat^iel: BerUnger 

lW,re d»&hwttinonCs) : 1 ( bot 3 &*»ntiBons re^us) 

R^f&ence de{s) l'^h«ntmon(s) 1 178/07^995474 B 



...,u^rcersr,r.,^i.e; ;^;^kl^^im!5^ ^ 



Date dc d^but des aoalysw : 03/08/2006 



_ u: «>»• «,,mite a la sDectrojnftrle de masse Od^S (EC24D) et 
de rapport 5sotopi<iueGC/CARMS(EC3l) 



Spectrom^trie de masse 



£r''^*ifitft"'' ' (p^^^-^ 



d'- 1,025 +/- 0.002) 



j^^fi.^ ^ai1.Q (variation maxiMale admissible-- 
(rarfortofl mffcfmofo admissible - 3U A>) 



*Hortporfl« di rcBeHdUatttKCOFlUC, 



«,,a-»«*.n-c«p«n^*.---P^.^-r.'/j],*''»-^'*^^ 



^ 143, ^m.e Roger Saleng^ ;?S^^SfST^-i^l^^ 




„5,pOTd-audysei.'«t"n4^ que«w » 



. r 
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f ttnylrr' w f^v^^*^^ • 



jl!"*' flf 1^™ 




^jpaxmissement isotopique d« 6.4 %• et 3^ -fto, iBspecawa|« f 
5a-Androstancdiol et Androsterone. 

p^^^j^^^y^T'r-it j^ mp pf>Tt a« sedl de po^ftivrtd 4e TAMA tj 

• Appauvrissemeat isotopiqoe > ^ 3 «o ^vorfarfo. ^r'^a^^ -««W. 
appliquee em taboraiaire =» ^.8%o^ • 



.-<: 



Dl 
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USA DA 

U. S. Anti'Ooping Agency 



Integrity, Health. Sport 



VIA FACSIMILE 



Board of Directors 

Ralph W Hale, MD 
Chair 

Richard W Cohen. MO 
Vice Chair 

Barry Axelrod 
Treasurer 

\ate Hendrickson Borg CHMM 
Secretary 

Eveiyn Ashford 

Lawrence Brown, Jr., MD, MPH 

Jean Fourcroy, MD, PhD, MPH 

Andrew Mecca, Dr PH, MPH 

Annetie Salmeen, DPhil 



August 7, 2006 

Christian Varin, Manager, Anti-Doping Services 

Union Cycliste International 

Chl860Aigle 

Switzerland 

RE: UCI File No. 29/06 

Tour de France, July 20, 2006 
Floyd Landis - Sample #995474 

Dear Mr. Varin: 

I am in receipt of your letter dated August 5, 2006, forwarding the B sample 
laboratory results concerning the above referenced case. 

As I indicated in my letter of July 31, 2006, the United States Anti-Doping 
Agency ("US ADA") handles the adjudication of potential anti-doping 
violations in the United States. We have informed the athlete, USA Cycling 
and the United States Olympic Committee that we will proceed with the above 
referenced case under the USADA Protocol for Olympic Movement Testing. 

At this time, please forward to us as soon as possible the laboratory 
documentation supporting the finding. I have enclosed, by way of an example, 
a list of laboratory documents that we typically receive. As you are probably 
aware, once we receive the laboratory documents, we will forward those to the 
athlete and notify him that he has ten (10) days to respond in writing. 
Following that time, an independent anti-doping review board will consider the 
matter and make a recommendation whether there is sufficient evidence of 
doping to proceed with the adjudication process. Given this, the sooner we 
receive the laboratory documents concerning the analysis, the sooner we can 
begin the ten (10) day time period for the case to be presented to the review 
board. 

Additionally, given that the laboratory results include an elevated 
testosterone/epitestosterone ratio, please forward to us as soon as possible all 
prior and any subsequent test results, including the steroid profiles, from this 
athlete. 



United States Anti-Doping Agency 

1330 Quoit Lake Loop, Suite 260, Colorado Springs, CO 80906 a Tel: 719.785.2000 m Fax: 71^. 

usada@usanttdoping.org a www.usantidoping.org 



USADA0394 



If you have any questions or concerns, about this matter please do not hesitate 
to contact me. We look forward to your prompt reply. 



Sincerely, 




Travi3^|^yg§rt 
General Counsel 



cc: Sean Petty, USA Cycling 
Janie Soubliere, WADA 
Gary Johansen, USOC Deputy General Counsel 
Jim Scherr, USOC Chief Executive Officer 
Mr. Howard Jacobs, Counsel for Mr. Landis 
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ANNEX D 

The following documentation will be supplied as the standard documentation package: 

Table of contents 

List of laboratory staff involved in the test, including signatures and/or initials and position title(s) 
Sample identification information 
Organization requesting the test 
Date of sample collection and site identification 
USADA sample identification number 
Laboratory sample identification number 
Urine integrity test results (if completed) 
Chain of custody documentation for sample container 
Doping Control Notification forni (Laboratory copy) 
Transportation chain of custody (e.g., courier documentation, laboratory 

receipt of container) 
"A" sample container chain(s) of custody 

Documentation of any deviations from the written screening procedures, if any 
"A" Sample Screening Results 

Relevant aliquot chain(s) of custody 

Screening procedure data, including chromatograms (or other relevant data), for Negative control urine 
Positive control urine (with concentration indicated, if relevant) 
Sample urine aliquot(s) 

Analytical run instrument validation data (e.g.; tune data) 
Documentation of any deviations from tlie written screening procedures, if any 
"A" Sample Confirmation Results 

Summary of the analytical principles of the confinnation method 
Aliquot chain of custody 
Sequence verification data 

Confirmation procedure data, Including chromatograms (or other relevant data), for 
Negative control urine 

Positive control urine (with concentration indicated, if relevant) 
Standard(s)/calibrator(s) (if relevant) 
Sample urine aliquot(s) 

Analytical run instrument validation data (e.g.; tune data) 
"A" sample report (including. numerical data for threshold substances*) 
pH, Specific Gravity, and other urine integrity test results (if applicable, 
including abnormal appearance of sample) performed in laboratory. 
Documentation of any deviations from the written screening procedures, if any 
"6" Sample Confirmation Results 

"B" sample container chain(s) of custody 

Summary of the analytical principles of the confirmation method (if different than "A") 
Aliquot chain of custody 
Sequence verification data 

Confirmation procedure data, including chromatograms (or other relevant data), for 
Negative control urine 

Positive control urine (with concentration indicated, if relevant) 
Standard(s)/calibrator(s) (if relevant) 
Sample urine aliquot(s) 

Analytical run instrument validation data (e.g., tune data) 
"B" sample report (including numerical data for threshold substances*) 
Documentation of any deviations from the written screening procedures, if any 
Reports and Correspondence 

All facsimiles or letters related to analysis and reporting of sample results 

*For threshold substances, an estimate of the ratio or concentration or an estimate of the concentration relative to the threshold i.e. 20 times 
the threshold concentration) is deemed acceptable. 

USADA 0396 
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From: Varin Christian - UCI [christian.varin@uci.ch] 

Sent: Tuesday, August 08, 2006 5:52 AM 

To: email direction LNDD 

Cc: Travis Tygart 

Subject: FW: USADA and UCI request 

Importance: High 

Attachments: 200608081 31 81 1 31 3.pdf 




2006080813181131 
3.pdf (127 KB)... 

Dear Dr. De Ceaurriz, 

Both USADA and UCI are aware that the laboratory is now closed for vacations and will 
reopen in two weeks time ! 

Nevertheless, we already kindly request that you provide our organizations with full 
documentation supporting the finding of A and B samples (n*^ 995474) . 

We will soon communicate other samples references belonging to the same athlete and we 
will require the steroid profiles from this athlete! 

Waiting for your reply, we thank you for your time and courtesies in this matter 1 

Yours sincerely, 

Christian Varin 

Manager Antidopage / Antidoping Manager 

Union Cycliste Internationale 

CH - 1860 Aigle 

Tel : +41-24.468.58.11 
Fax : +41-24.468.58.12 
www.uci . ch 



IMPORTANT NOTICE : 

This message contains confidential information and is intended only for the individual 
named herein. If you are not the herein named addressee you should not disseminate, 
distribute copy or otherwise make use of this e-mail. Please notify the sender immediately, 
by e-mail if you have received this e-mail by mistake, and delete this e-mail from your 
system. 



Original Message 

From: scanner®uci .ch [mailto:scanner@uci .ch] 
Sent: mardi, 8. aout 2006 13:18 
To: Varin Christian - UCI 
Subject: 

"et e-mail a ete envoye par "RNP918BD2" (LD160) . 

Date de numerisation: 08.08.2006 13:18:11 (+0200) Contacter si besoin: scanner@uci . ch 

1 USADA 0397 
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ANNEX D 

The following documQntatlon will be supplied as the standard documentation package: 

Table of contents 

List of laboratory staff Involved in the test, including signatures and/or Initiate and position lttle(5) 

Sample identification information 
Organization requesting the test 
Date of sample collection and site Identification 
USADA sample idenlification number 
Laboratory sample identincation number 
Urine integrity test results (if completed} 
Chain of custody documentation for sample container 
Doping Control Notification form (Laboratory copy) 
Transportation chain of custody (e.g., courier documentation, laboratory 

receipt of container) 
''A" sample container chain(s) of custody 
- Documentation of any deviations from the written screening procedures, If any 
W Sample Screening Results 

Relevant aliquot chain(s] of custody 

Screening procedure data, including chromalograms (or other relevant data), for Negative control urine 

Positive control urine (with concentration indicated, If relevant) 

Sample urine aiIquol(s) 

AnalyOcal run instrument validation data (e.g.; tune data) 
Documentation of any deviations from the written screening procedures, if any 
"A" Sample Confirmation Results 

Summary of the analytical principles of the confirmation method 

Aliquot chain of custody 

Sequence verification data 

Confirmalion procedure data, including chromatograms (or other relevant data), for 

Negative control urine 

Positive control urine (with concentration indicated, if relevant) 

Standard(s)/calibrator(s) (if relevant) 

Sample urine Bliquot(s) 

Analytical run instrument validation data (e.g.; tune dale) 
•A" sample report (including numerical data lor threshold substances') 

pH, Specific Gravity, and other urine Integrity test results (if applicable. 

Including abnormal appearance of sample) performed in laboratory. 
Documentation of any deviations from the written screening procedures, If any 
'B' Sample Confirmation Results 

'B* sample container chain(s) of custody 

Summary of the analytical principles of the confirmation method (if different than W) 

Aliquot chain of custody 

Sequence verification data 

Confirmation procedure data, including chromatograms (or other relevant data), for 

Negative control urine 

Positive control urine (with concentraDon indicated, if relevant) 

Standard(s)/Galibrator(s) (if relevant) 

Sample urine aliquot(s) 

Analytical run instrument validation data (e.g., tune data) 
"B* sample report (Including numerical data for threshold substances^) 
Documentaflon of any deviations from the written screening procedures, If any 
Reports and Con'espondence 

All facsimiles or letters related to analysis and reporting of sample results 

"For threshold substances, an estimate of the ratio or concentration or an estimate of liie concenirallon raialive to the threshold Le, 20 times 
the threshold concentration} is deemed acceptalTla. 

USADA 0398 
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Johncie Wingard 



From: Varin Christian - UCi [christian.varin@uci.ch] 

Sent: Wednesday, August 09, 2006 7:39 AM 

To: Travis Tygart 

Subject: RE: documentation paclcage for A sample n''995474 

Travis, 

According to my information, the lab will reopen on 21st August 2006. We may consider that 
"b" pack will not be sent before this date. 

We will send the "a" pack by Friday 11th August 2006! 

Thank you and all USADA staff for your very high professional standards in anti-doping 
fight I 

Regards ! 

Christian 

• Original Message- 

From: Travis Tygart [mailto:ttygart@usantidoping.org] 

Sent: mercredi, 9. aout 2 006 15:16 

To: Varin Christian - UCI 

Subject: Re: documentation package for A sample n° 995474 

Please forward is a copy and we will ensure the athlete receives it as well. I believe 
Caroline was shown the pack along with the others at the lab but my understanding is that 
she did not receive a copy. 

Te look forward to receiving it directly from you. Any idea when the "b" pack will be 
jent? 

Thanks for your professionalism. 

Travis 

Sent from my BlackBerry Wireless Handheld 

Original Message 

From: Varin Christian - UCI <christian.varin®uci .ch> 

To: Travis Tygart < ttygart@usantidoping.org> 

Sent: Wed Aug 09 06:30:51 2006 

Subject: documentation package for A sample n° 995474 

Dear Travis, 



I received this morning a copy of the documentation package for A sample 



According to my information, Carolyn has already received a copy from he laboratory when 
she was in Paris! 



Would you like however that I send you a copy? 

1 USADA 0399 



Thank you for your time and courtesies in this matter! 

Best regards! 

Christian Varin 

Manager Antidopage / Antidoping Manager 

Union Cycliste Internationale 

CH - 1860 Aigle 

Tel : +41-24.468.58.11 
Fax : +41-24.468.58.12 
www.uci.ch <http://www.uci.ch/> 



IMPORTANT NOTICE : 



This message contains confidential information and is intended only for the individual 
named herein. If you are not the herein named addressee you should not disseminate, 
distribute copy or otherwise make use of this e-mail. Please notify the sender immediately 
by e-mail if you have received this e-mail by mistake, and delete this e-mail from your 
system. 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e- 
mail messages attached to it may contain information that is confidential or legally 
privileged. If you are not the intended recipient, or a person responsible for delivering 
it to the intended recipient, you are hereby notified that you must not read this 
transmission and that any disclosure, copying, printing, distribution or use of any of the 
information contained in or attached to this transmission is STRICTLY PROHIBITED. If you 
have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments 
without reading or saving in any manner. Thank you. 
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Chatenoy-Malabry, the 23'^ August 2006 
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TRANSMISSION DE TELECdPlE 



cur : 



XdcCEAUftRIZ 

Directcur du Laboratoirc National dc 

Depistage du Dopage 

Tel : +33 (0) 1.46.60.28.69 
Fox : +33 (0) 1,46.60.30.17 
e-mail ' dfrectfon@lrtdd.com 



Destmatairc : 



Travis T. Tygart 
Orggnisme i 



U5ADA 



Fax : 00.1.719.785.2001 



Nombre de pages y comprfs celle-cl : 1 



Dear Travis, 

This fax letter \s to announce our sending of the full documcfitation package related to the 
counter-analysis of sample B 995474 (139 pages). This sending- is made todfiry to USAOA by 
express mail (International Chronopost). 

fte<?ueSts ond comments from Dr. DE BOER were annexed to the full docunjcntation package 
(pages 137 to 139). Please, examine them attentively and inform me about any additional informa- 
tion you would Ijke to receive in this respect. 

According to the e-maif from UCI (August 8^\ 2006), we are wafting communication of other 
sample references beloniging to the same athlete in ordzr to establish the steroid profiles from 
this athlete. This additional information will be sent as soon as possible to V5A.6a. 



yours Sincerely, 




T'l' V. ^"^^^f^"^ ^^^^ Salengro - 92290 Chaienay.Mate>ry - FRANCE 
Telephone : . 33 (0)1 46 ^ 28 69, T6i6.o,i. : .33 (0)1 46 60 30 17 S^n : diS^onl Iodd.com 
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From: email direction LNDD [mailto:direction@lndd.com] 

Sent: Tuesday, August 01, 2006 3:47 AM 

To: christian.varin@uci.ch; USADA Gommunications; im.buxeda@mbm-abogados.com 

Subject: Contre analyse Landis 

This e-mail is to inform you that the counter-analysis of sample B 995474 will start on Thursday 
August 3 at 9 a.m in the LNDD and will conclude on Saturday, August 5. 2006. 
Please note that the athlete will be represented by Mr Jose M. BUXEDA and Dr Douwe de Boer. 
USADA by Caroline HATTON and UCl by Dr Martial SAUGY. 

Sincerely, 

J. de CEAURRIZ 



USADA 0402 




USA DA 

U. S. Ami-Doping Agency 




Integrity. Health, Sport. 



Board of Directors 

Ralph W. Hole. MD 
Choir 

Richard W Cohen, MD 
Vice Chair 

Barry Axelrod 
Treasurer 



August 1,2006 

Prof. Jacques de Ceaurriz, Director 
Laboratoire National de Depistage du Dopage 
143, avenue Roger Salengro 
92290 Chatenay-Malabry 
FRANCE 

RE: UCI File No. 29/06 

Tour de France, July 20, 2006 
Floyd Landis - Sample #995474 

Dear Prof. Ceaurriz: 



Please be advised that the United States Anti-Doping Agency ("USADA") has 
authorized Caroline Hatton, Ph.D., to be its representative at the B sample opening 
sZwT"^'' ^''^' "^^"^^ ^^^ ^^^^y^^^ ^^ the above referenced matter. 

Evelyn Ashford If you have any questions or need any additional information about this, please call 

me immediately at my office at (719)785-2032, on my cell at (719)238-3075 or at my 

Lawrence Brown Jr, MDMPH ^omc at (719)635-7264. 

Jean Fourcroy, MD, PhD, AAPH 

Sincerely, 

Andrew Mecca. Dr PH, MPH ..^^"'^ ^ 



Annette Salmeen, DPhil 




United States Antl-Doping Agency 

1330 Quail Lake Loop, Suite 260, Colorado Springs, CO 80906 n Tel: 719785.2000 u Fax: 71 

usada@usantidoping.org ■ wwv/.usantidopingorg 
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Johncie Wingard 



om: Lyndsey Albright on behalf of USADA Communications 

Sent: Thursday, August 24, 2006 7:54 AM 

To: Travis Tygart 

Subject: FW: For M. TYGART - Steroids profiles 

Attachments: Profiis steroTdien sample 995474.doc 



Lyndsey Albright 

Communications and Legal Affairs Coordinator 

U.S. Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

(719)785-2011 

http://www.usantidoping.or a 



From: email direction LNDD [mailto:direction@lndd.com] 

Sent: Thursday, August 24, 2006 4:55 AM 

To: USADA Communications; Varin Christian - UCF; Martial.Saugy@chuv.ch; p.dautr/@cpld.fr 

Cc: Corinne; Cynthia 

S' 'ect: For M. TYGART - Steroids profiles 

Dear Travis, 

We received yesterday from UCI other sample references belonging to the same athlete as n^ 995474. Please^ find here a 
summary of the steroid profiles of this athlete. 

My opinion is that sample A 995474 that was collected on July 20*^ 2006 and declared positive for Testosterone by our laboratory 
may be regarded as highly suspicious on the basis of the Testosterone, Androsterone, Etiocholanolone. 5a and 5p-Androstanediol 
levels as well as on the basis of the T/E ratio value. 

Sample A 994276 which was collected on July, 14**^ 2006 may also be regarded as a suspicious sample mainly on the basis of the 
5a-Androstanediol. 5p-Androstanediol and Etiocholanolone levels. 

The laboratory documentation in relation with the steroid profile data will be sent to USADA and UCI next week by express mail. 
Sincerely yours, 

J. de CEAURRIZ 

LNDD 

143 avenue Roger Salengro 

92290 CHATENAY-MALABRY 

France 

Tel: +33.1.46.60.28.69 
Fax: +33.1 .46.60.30.17 
e-maij : direction@lndd.com 
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LABORATOrRE NATIONAL 
DE DEPISTAGE DU DOPAGE 



Chatenay-Malabry the 29th of August 



Dear Travis, 

As announced in our last email, please find here enclosed the 
documentation of the steroid profiles related to N'*995474 (Tour de France 2006). 

Sincerely yours. 




143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Teiccopic : +33 (0)1 46 60 30 17 - e-mail : direction© Indd 



com 
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Sample 19/07 - 995462 
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_ - LABORATOIRE 
kjH^NTlLLONSA+B 

iAdentiel 






2006 



I 




TRQLE ANTlD^mGje 

Attestation du deroulernent du coritrole 

Cbntrole urinaire / Urine test 0^ 

1 . En competition / In competition , 3* 

Hors competition/ Out of conpetition'. □ , 



ANTidGW^iNG doNTr: no7 

test cfertifiGate 

Coritrole sanguin /Blood test □ 

2. Sexe: Mascuiin / Male ^ 

Sex: Feminin / Female ^_Q 

6. Discipline; 



Discipline: \\Osni: 0> l . 




12. Heure de presentation: 
Presentation time: 

Volume -- 



in D.< 



*Optionnel / Optional 

14. Code des flacons: 
. Bottle codes: 



pH^ 



BUR995462 



13. Heure de prelevement: 
Time of sampling; 

Densite / Specific gra\/ity' 



15. Heure de refus du coureur: 
Time of rider's refusal: 



"J^^ 



16: Medicaments pris; 

Pharmaceutical drugs taken by rider; 



Contenu du livret de sante: 
Contents of the be3lth booklet: 



OT ine Q^lin nonKiHi: . ± t 



JJT 



17. Autorisation d'usage a des fins therapeutiques (AUT) Oui/Yes & 

Therapeutic use exemption (TUE) Non /No □ 




•39^ 



20. Med^ciri coiitrdleur": fx^ r>^/\^ ,/^n.i rc^r^Ah 

. .. (nom/name) 

Agent de prelevement sanguin: 

Blood collection officer: '. - " ■ ■■ 



>t 



(nom/name) 



1. Inspecteur antidopage: y^ir^n , ^ o ^ 



A t™ 




^nature] 



(signature) 



(nom/name) ^^^3-:?=^ (signature) 





^/tC^^^if* 



Ct^/^^^yy^l- 



ATTENTION LABORATOIRES: Le rapport d'analyse est a envoyer a: Union Cycliste Intematiohale 

-...^.^K. . . n^n«^^n„*f». TT ;,, — ,^„^^ ;^ f^ oarsH \rv nH-iRRH Ainlfi Fax +41 24 468 59 14 
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D:\MSO23\JUtL07\0407\04h08.D 

Data File Path D;\msd23UUIL07\O407\ 
Data File Name 04h08.D 
Operator M23P24 
Acq. Method File MANOSB^B.M 
Sample Name 19/07 995462 H 
Misc Info 

Vial Number 'tl 
Instrument Name rnsd23 
Calibration Title Calibration des steroides endogenes 
Last Calibration Update Tue Jul 04 10:43:31 2006 
Fichier recal utilise 04rcl01,D 



^ 



Date: 0:S:jM..l3£ 

Op6rateur : ^.S:. 



CI 1 



Resultats : 



Remarques : 



HC[I 

N6gatif 
A verifier 



^ 




u 


Peak Type Ret Time 


Signal 


Name 


Target Response 


Amount 


Units 


1) 


*ISTD 17.03 


301.3 


Methyltestosterone 




3.527.508 


200 


ng/ml 


2) 


12.19 


438.4 


Andro -D4 glue 


X 


779.404 


82 


ng/ml 


3) 


4.14 


372.3 


Salbutamol -D3 


2.168.879 


180 


ng/ml 


4) 


12.26 


434.4 


Androsterone 




12,115.805 


686 


ng/ml 


5) 


12.52 


434.4 


Etiocholanolone 




18.752.285 


992 


ng/ml 


6) 


12.65 


241.2 


5a3a diol 




129,770 


14 


ng/ml 


7) 


12.82 


241.2 


5b3a diol 




765.306 


89 


ng/ml 


8) 


17.67 


117.1 


Pregnanediol 




8.543,363 


197 


ng/ml 


9) 


0.00 


434.4 


DHT 










ng/ml 


10) 


13.72 


432.4 


DHEA 




247,036 


15 


ng/ml 


11) 


14.27 


432.4 


Epitestosterone 




221.520 


4 


ng/ml 


12) 


15.14 


432.4 


Testosterone 




611.340 


12 


ng/ml 


13) 


17.57 


371.3 


THC-M 




62.069 


14 


ng/ml 


14) 


0.00 


369.3 


Salbutamol 







-45 


ng/ml 


15) 


15.88 


522.5 


1 1 bOH Etiocholanolone 


3,415.009 


215 


ng/ml 


16) 


21.31 


548.5 


THS 




2,350.612 


44 


ng/ml 


17) 


\, 22.08 


636.6 


THF 




79,075,585 


1067 


ng/ml 


18) 


22.82 


632.6 


Cortisol 




2,525,757 


66 


ng/ml 


19) 


14.62 


343.3 


11 Ketoetiochoianonlone 


2.943.198 


216 


ng/ml 


20) 


10.06 


432.4 


3a-5C 




2.072 




ng/ml 



.-:!s-- 
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[Surface] 


[concentration] 


Valeurs convention nelies 








de rejet 


1 


Ad4 Qlu / Si MOO 


22.1 




<15.7 


T/ET 


2.8 




Rapport 


>4 


Testosterone 




"V 11.5 


Concentration 


>200 


Epitestosterone 




\ 4.3 


Concentration 


>200 


Androsterone 




686 


Concentration 


> 10000 


Etiocholanolone 




/\ 992 
\ 15 


Concentration 


> 10000 


DHEA 




Concentration 


>200 


DHT 







Concentration 


>20 


Andro / Etio 


0.6 


\ 


Rapport 


>3 


5a3a / 5b3a diol 


0.2 


Rapport 


>2 


THC -M 




\ 14.2 
\ -45.0 


Concentration 


>15 


Salb/Salb D3 * 100 





Concentration 


>75 


Cortisol / THS 




1.5 






THF / THS 




24.3 






11 bOH etio /THS 




4.9 


Pour info (R&D) 




THF 




1067 






Sl/3a5c 


1702.2 




■ 


USA 



I 

I 



cor: M23P24 

Acquired: 4 Jul 06 8:00 pm 

>truinent: msd23 

-•thod File: MAN06B_B.M 

Sample Name: 19/07 995462 H 
Misc Info: 

yial Number : 11 



Andro -D4 glue 



Methyltestosterone 



undance 



TIC: 04hO8.D\dalasim.ms 



Abundance Ion 438.40 (438.10 tc Abundancelon 301.30 (301.00 tc 



I 
I 
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10.00 15!00 20!00 25;op T»»Per.^J 1 .50 ._ 12.00 



1^ I f I 



r T* ! ■ 



17.00 



T[me-> 16,00 

albutamol -D3 Cortisol D4 Andro -Etio di TMS Andro- Etio mono TMS 

)undancelon 372.30 (372.00 Abundancelon 636.60 (636.30 Abundancelon 434.40 (434.10 Abundancelon 272.20 (271.90 

4 

300000 
40000 



20000 



4.602 



oWtLL 





Ion 362.30 



'^^' 



l-t^iv 



tme-> 



4.00 



4.50 Time-> 22.50 



23.37 Time-> 12.00 



200000 



100000 

10.6 

12.86 Time-> 10,00 11.29 



.3a-5b3a Diol 



i 5b < trait : IRMS Epitestosterone - Testosterone THC -M 



II bundanblon 241 .20 (240.90 Abundance Ion 432.40 (432.10"to 433.10): 64h08.b\daias[m.ms' Abundance'lon 371.30 (371.00 
IJI 2tJ0t)ff| 12.621 15000 A A 



■■t 



I 

I ?]s^% ■.■■■■■ 

1 



M^ 




10000 



5000 




2000 

1500 

1000 

500 




^ r 1 I 1 [ I 1 i- T -p T T- r' r ] i r r i | iw t i j i i i i 



■ime-> 12.30 



f 1 r 



M Cortisol 

»-■■ 



13!l6 Time"> 14;00 14^20 14^40 14^60 1 4^80 >€^50 15.20 15.40 Time-> 17.00 
THF THS 11 BOH A/E 



17.86 



I 

^Abundancelon 632.60 (632.30 Abundancelon 636.60 {636.30 Abundancelon 548.50 (548.20 Abundancelon 522.50 (522.20 
itlSOOOO 22f21 22.p76 21.fl3 150000| 15|95 



'■-'.^•M'a.- 



i^im 100000 
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i^^#- 50000 
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4000000 



2000000 



2; 



y-X-.K. 



I ^ I" ' I — ~7 



Time-> 22.50 
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.156 



50000 



u 



23.37 Time-> 21.50 



T 



21.9C 






22.37 Time-> 21.00 
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IB24 



60000 
40000 
20000 
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14.86 time-> 13.40 
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D:\MSD23\JUIL07M 207M 2h04.D 



J^L 



Data File Path O:\mso23Uuilo7\1207\ 
Data File Name 12h04.D 
Operator M23P24 
Acq. Method File MAN06B_B.M 
Sample Name 99/07 994203 H 
Misclnfo 
Vial Number 7 
Instrument Name msd23 
Calibration Title Calibration des steroides endogenes 
Last Calibration Update Wed Jul 12 11:23:01 2006 
Fichier recal utilise 12rcl02.D 



# 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 

10) 
11) 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 



Date : .....<rQ/.<?i/.C..... 
Op6rateur : ._^...Q.. 

C [ 1 HC I 1 



^ \ 



R6sultats : 



Remarques : 



N^gatif 
A verifier 

■±;i 



H 



Peak Type Ret Time 


Signal 


Name 


Target Response 


Amount 


Units 


*ISTD 16.95 


301.3 


Methyltestosterone 




3.777.896 


200 


ng/ml 


12.11 


438.4 


Andro -D4 glue 


\ 


824,070 - 


885 


ng/ml 


4.08 


372.3 


Salbutamol -D3 


1,865,078 


140 


ng/ml 


12.18 


434.4 


Androsterone 




11,031.493 


1210 


ng/ml 


12.41 


434.4 


Etiocholanolone 




10.459.863 


989 


ng/ml 


12.55 


241.2 


5a3adiol 




116.454 


20 


ng/ml 


12.73 


241.2 


5b3adiol 




445.475 


80 


ng/ml 


17.56 


117.1 


Pregnanediol 




9.457,385 


277 


• ng/ml 


0.00 


434.4 


DHT 










ng/ml 


V 13.62 


432.4 


DHEA 




239.427 


25 


ng/ml 


^ 14.18 


432.4 


Epitestosterone 




426.357 


- 15 


ng/ml 


15.05 


432.4 


Testosterone 




552.337 


17 


hg/ml 


17.47 


371.3 


THC-M 




25.392 


2 


ng/ml 


0.00 


369.3 


Salbutamol 







-45 


ng/ml 


15.78 


522.5 


1 1 bOH Etiocholanolone 


889.91 1 


125 


ng/ml 


21.28 


548.5 


THS 




1.594,240 


47 


ng/ml 


22.04 


636.6 


THF 




40,286.109 


1596 


ng/ml 


22.79 


632.6 


Cortisol 




2,143,755 


99 


ng/ml 


14.53 


343.3 


11 Ketoetiocholanonlone 


980,559 


102 


ng/ml 


10.10 


432.4 


3a-5C 




12,059 




ng/ml 



Ad4 qiu / Si *100 



T/ET 

Testosterone 

Epitestosterone 



Androsterone 
Etiocholanolone 
_ DHEA 



DHT 

Andro / Etio 

5a3a / 5b3a diol 



THC -M 

Saib/Salb D3 * 100 



Cortisol / THS 

THF / THS 

11 bOH etio /THS 

THF 

Sl/3a5c 



[Surface] 



21.8 



1.3 



1.1 
0.3 



[concentration] 



17.4 
15.3 



\ 



1.210 
989 
25 



Valeurs conventionnetles 
dereiet 



<15.7 



Rapport > 4 

Concentration > 200 
Concentration >200 



Concentration > 10000 
Concentration > 10000 
Concentration > 200 



313.3 



\ 



1.8 
-45.0 



2.1 

34.0 

2.7 

1596 



Concentration > 20 
Rapport > 3 
Rapport >2 



Concentration >1S 
Concentration > 75 



Pour info (R&D) 
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I 
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TIC: 12h04.D\dalasim.ms 
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10000 
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80000 
60000 
40000 
20000 
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T" T ■T'T y ' I • 1 "f— T- 
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I 

Wi?.' ■■'■ 
.■"■*i'.'; 

v*-.p'-v- 

I 



T|iTie-> 1 6;00 

, ,^_ -. _ .^.?5^^®°^ ^1 ^dro-Etio di TMS Andro-Etio mono TMS 

/"amM '°" ^Ilan ^^^^"^ Abundancelon 636.60 (636.30 Abu^dandefon 4"34.40"(434:i0" Abundancelon 272:20 (271.90 



P- ...... 

»:^?30000 

■fSi^J:' 

'■•:$■ 

|lB-^360bo 

f;^i^:;J'^^f--.K'-'-... 

^tei^odb 






4.t80 



I 



3.828 



10000 



5000 



^Kf l"i^"i ]' 1^ J" 1^1 ' 



->■ 



4.00 




200000 



100000 






~T 1 T 1 ] 

4.50 Time-> 22^50 23.37 Time-> 12;00 




150000 

100000 

50000 



12.86 Time-> 10.00 



Ion 3621dCteB52.00 




|H3a^5b3a Diol 



I 



1^ A ^^^__^ LJ^^^^ Epitestosterone - Testosterone 
dance 

locioo 






THC -M 



WM^^^^""^^^^'^ Abundance Ion 432:40 (432.10 to 433:16); 1 2h64:D^«im:ms " AbiindSir^lin 37 1.30 (371.00 

1500 
15.055 



wi?S' ■''•■' 

i,.--'gW?S.'.. ■■-";-■■. 

\i-S ^.''"'' '''-'.':':-' 

m 



I 



^5000 






I 




15000 



10000 



5000 



$i. »e-> 12.30 




1000 



'I ■ ' ' ■ I ' ' ' ' i ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' 




1,3.16 Time~> 14,00 14.20_ 14,40 14.60 U.80 15j30 15.20 15,40 : Time-> IjIoO 17.86 

I- rtisol THF THS KT 11 BOH A/E 

,.jSr22t9f°^""° Abundancelon 636.60(636.30 Abu,g|^lon54|^0 (548.20 Abundancelon 522.50(522.20 

W'^f - ^'^ ■ -Ofc lD.pl 3 



n 



100000 
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50000 



I 



Li. 



■A- 



'> 22.50 



2000000 



1000000 







2::. 126 



21,781 



1.781i^S 



V 



I 






23.37 Time-> 21.50 



22.37 rime-> 21,00 
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mm^&m' 
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SM.^r 



■i2- . . 

msid23 
MAN06B_B.M 
99/07 994203 H 









^^'^ Pile: 
:e Name: 
■info : 
Number : 7 

^"^^ Pregnanediol llKetoetiocholanolone 

n^lon 434.40 (434.10 Abundance^lon 432.40 (432,10 Abundance Ion 117.10 (116.80 Abundancelon 343.30 (343.00 
^^ 150000 



100000 




•t — t 1 I I 



Jii>g4;00 14.86 Tlme-> 13^40 




50000 



■ 






14.09 Time-> 17.00 





T r— I r 

V7a^. Time-> 14^00 14.86 






iT|rostandione 4 Androstenedione Inhib derivation 3a-5 Cyclo 

^lon 432.40 (432.10 Abundancelon 430.40 (430 J 6 Abundancilcin 361.30 (361.00 AbundaKSlon 432.40 (432.10 






^^•P^^ii.e 



11.59 Ttme-> 14.00 
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15000 
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Sample 121/07 - 994277 
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I ^Mtii:^ ■ 
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;^§^ 



'.^ 



I 

I 
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I 
I 

L 
I 



USADA 0425 






WOIRE 

DOll|i0l,E ANTIDORAGE 

Attestatiori du deroulement du contrdle 




^uch 



2006 



06iltr6le urinaire / Urine test 



32^ 



ANTIDOPING CONTi 12107 

Test certificate 

Controle sanguin / Blood te^t 



1. Eh competition / In competition B: 

Mors ooinnpftltlpn •/ Glut ofcompetitlort. Q 

3. Date: A'j/v^^/tO^ ^_ 

5. Course (rlcm. §4p6j^ 



2, Sexe: 
Sex: 



Mascuiin / M^le 
Femiriin / Female 



Q 
Q 






^^^^^^j^f ^^({ oi fk^M6 i\ gi^/ =v^ 



4. Lieu / Place: PiP^ '- b^-lMR^f 

6. Discipline: /^ ^ ^, >- xi ^ . — /> 
Discipline: ^OM^t Y^(^()/\^ [OifR 




43 kOO 



pH* 



12. : *1eui:0 cle presentation 
" t^r^feWritatloh time: ^ 

Volume AVO ^ty 
''dptiQnhel/Opttenal 

14. Code des flacons: \ 
Bottle codes: j 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider: 



13. Heure de pr§l6vement: 
Time of sampling: 



Vcf // ^Q 



Density / Specific gravity* A QPP 



BUR994277 



J 



15. Heure de refus du coureur: 
Time of rider's refusal: 



Coritenu duiivreit de sante: <- ^ n ^ 7\ 
Corttfents of the fi^itK booklet: ^ ,S C^C Uisr 







jiS^X, VlpAy^f^^^oU..J. '^ J A^ 



a4^ 



44^ 



17. AutOfisation d*usage h des fins th6rapeutiques (AUT) 
Ther^utic use exemption (TU^ 



Qui / Yes 
Non /No 



Q 




20. Medecin contrdleur: rXr^ot\A n ^nn^ 
^ Examining doctor: \0Q%^(^h6{i((f 



Gi(^Mh 



Agent de prelevement sanguin: 
Blood collection officer: 



(nom/name) 



(nom/name) 



. Inspecteur antidopage: >u/^- , , v— ■«-, 
Antidoping inspector ntK/iVtOLiA GlQ^/it^rti 



A 



(nom/name) 




(signature) 



(sign 



ATTENTION LABORATOIRES: Le rapport d'analyse est a envoyer a: Union Cycftste Internationale 




^ (>/'Q-t9't-*-\^ 



ATTCWTIOM I ARnPAtnniP.Q. Tho analvco-rpnnrt Iq In RPnH to- 



OH-lflfinAinlft 



Fax +41 24 466 



H, 
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■ ^''^SX 
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r> 



b:\msd23\juitd7\1507\15H05.D 



'Spatia File Path D:Ainsd23\iuil07\1507\ 

^;p(;iie Name 15H05.D 

^^^i''3perator M18p23/28 
^'jttod File MAK06B_B.M 
liUlle Name 121/07 994277 H 
Misc Info 



^^;|/iai:.Number 8 
jEjr^rument Name msd23 



eljibration Title Calibration des steroides endogenes 
^^li&idn Update Sat Jul 15 10:18:12 2006 



■■.■;tSfi-:-fe/s..»'v5i- 







^^ iefiier recal utilise 15rcl01.D 



'»>; 






.jC^fE¥^f5S■■T*■5^"■ ! 



'^m-'r. 





m 






m 






;,:•«< 



PealtType Ret Time 

*ISTD 17.11 
12.30 
4.17 
12.36 
12.60 
12.73 
12.90 
17.71 
0.00 
13.74 
14.28 
15.27 
0.00 
0.00 
15.69 
21.30 
22.07 
22.80 
14.44 
10.20 



Date : .>d\./..Sv?t:/..9'.^.pj 

Op6rateur: .-rT^...?. 



C[l 



R^suitats 



HC[] 

NSgatif 
A vferifier 



[ ] 



^J^^^ «T • * ■ \r • < <T* • • • • * *^% • • > * • 

QF?<»*..rf..T'*s*> 'T'l 



Remarques : 



QlZ 



/ 



signal Name 

301.3 Metliyltestosterone 

438.4 Andro -D4 glue \ 

372.3 Salbutamol -D3 

434.4 Androsterone 
434.4 Etiocholanolone 
241 .2 5a3a diol 

241.2 5b3adiol 
117.1 Pregnanediol 
434.4 DHT 
432.4 DHEA | 
432.4 Epitestosterone | 

432.4 Testosterone 

371.3 THC-M 
369.3 Salbutamol 

522.5 1 1 bOH Etiocholanolone 

548.5 THS 

636.6 THF 
632.6 Cortisol 

343.3 11 Ketoetiocholanonlon^ 

432.4 3a-5C \ 



Target Response Amount Units 



3,884,192 

948.365 

1,381,140 

15.944,469 

13,445,500 

299,884 

529,871 

1,016.159 



322.716 

299.437 

739.856 





8,716,209 

2.730,141 

73,294,838 

4,054,767 

153,703 

29,001 



200 
1111 
113 
1842 
1321 

55 
100 

44 



34 

11 

24 



-45 
1751 

92 
3359 

322 

17 



ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 

ng/ml 



Ad4glu/SI*1Q0 



T/ET 

Testosterone 

Epitestosterone 



Androsterone 

Etiocholanolone 

DHEA 



[Surface] 



24.4 



2.5 



[concentration] 



DHT 

Andro / Etio 

5a3a / 5b3a diol 



THC -M 
Salb/Salb D3 * 100 



1.2 

0.6 



Cortisol / THS 

THF / THS 

1 1 bOH etio / THS 

THF 

Sl/3a5c 



133.9 



24.3 
11.4 



1,842 

1.321 

34 



0.0 
-45.0 



3.5 
36.6 
19.1 
3359 



Valeurs conventionnelles 
de relet 



Concentration 
Rapport 
Rapport 



<15.7 



Rapport >4 

Concentration > 200 
Concentration > 200 



Concentration > 10000 
Concentration > 10000 
Concentration > 200 



>20 
>3 
>2 



Concentration > 15 
Concentration > 75 



Pour info (R&D) 



USADA 0429 




iS$"^^®*^= 15 Jul 06 4:53 pm 



^^ strtim€;ht : msd23 
■l^^cr^^^i^-i^^l^ict:^^^. 121/07 994277 H 






^C: 15H05:b\datasim.ms 



i 



ndarioi 
'OOOOQ 
4^MO0Q0tf 

kBooooo 
ibooo 



I- -f 



■y.-.' 




■^-i' -v.- .^ v.;:, 

to 



l-> 




r^?-?.?._"?5 5luc Methyltestosterone 

Abundancelon 438.40 (438J0 tc i^bundanwlon 301.30 (301.00 tc 



10000 



6000 



T-) — r— » 




60000 
40000 
20000 




i 



.^jf 



17.115 



Cortisol D4 i ^o-Etio di TMS Ar^o-Etio n»no THS 



butap(?J|,.;-p3 



idanceleg 372.30 (372.00^ ^bu^idifi5gi3 n 636 60 ir-^r -^r v n, „ ™^ Andro-E tio mono TM 

gliliii J;4.il70 i i """°" ^^■'° <"6.30j pUHdiS5iion434>K) (434.10' AbGSdiH^i5J72^1o-(27T.§0 




4.50 ^ fnme-> 22.50 



.4;3^5bia Diol 




300000 



200000 



100000 



Ttme-> 12.00 




• i 



12.86! iTime-> 10.00 
THC -M 




11.29 



Is^v. *^-5b3a Diol v 

| gba< trait ^ IR MS Epitestost6rone - Testosti>bnP 
, ^^'on 241.20 (240.90; i^hun.1,i,iM' lu„ HJ j nu i ■ u .n,. .^„ . ^ ^ ™C >M 

^ge 12Jb98 : I '^""^ '"" ^^2.40(432?roTM3SWl^^ : Abunda nee Ion 371.30 ( 371.00 

"Hoooo 




10000 



5000 




3O0O 



2000 



1000 



yn 




"^ ^^^^^^'^^^-^^^^^L^^^^ tn^>i; 'oo - ■ ' ;,A6 

. . ™^. THS N, ,, «^„ ^,„ 



I lancelon 632^0 (632.30; Abundancelon 636.60 (636 30 



'SIl^ooo 



I 



S' 



)000 






I 



u 




^ 22.50 



Jl. 



3000000 
2000000 
1000000 



23.37 iTijrne:-> 2l!50^ 



-Jl 



11 BOH A/E 
Abundancelon 548^ (548.20; p^undancelon 622.50 (522.20 



100000 



50000 



.-.??.17j Tjme^ 21.00 
Page l/is 




J?1i86^ fnme-> 15.30 




16.16 



I 



>1 



'M 



USADA 0430 








M18p23/28 ^ 

|red: 15 Jul 06 4:53 pm 
msd23 

MAN06B_B.M 
121/07 994277 H 



^ 



8 



DHEA 



Pregnanediol 



llKetoetiocholanolone 



^S^P^M^^^^ ^^'"'^te'^'^^l^ Abundancelon 117.10 016:80. Abundance Ion 343.30 (343.00 



1 3000 
,-2000 

i^?^.:iooQ 



I 




5000 




100000 



J I 



14,86' nrime-> 13.40 



50000 



14.09: ;Tin>e-> 17.00 




400O0 
30000 
20000 
100O0 



14143 




T r 



17.66? fTim€-> 14.00 



14.86 






^i-tOOQ 
^"'" 500 



x^^fcandione 4 Androstenedione Inhib der ivation 3a-5 Cyclo. 
.^"^i^^^1^i'2f''"'i [^"-"^ancelon 430.40 (430.10; ^bundancelon 361.30 (361.00: ^undancelon ^r4-or(432.ro 



I 



m*>'> ^ ■ 







>pO;3d 



-'Iwii 









I 



, 'Is?' 









I^^g 



I'M 



J 



J 






10000 



5000 



T r 



11.59 Ttme-> 14.00 




\ I 



6.19SB40 



4000 
3000 
2000 
1000 





fnme-> 



9.00 
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Sample 128/07 - 994276 
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D:\msd23\juil07\1 507\1 5h1 2.D 
Data File Path D:\msd23\juil07\1507\ 

Data File Name 15h12.D 
Operator M18p23/28 
Acq. Method File MAN06B_B.M 
Sample Name 128/07 994276 H 
Misc Info 
Vial Number 15 
Instrument Name msd23 
Calibration Title Calibration des steroides endogenes 
Calibration Update Sat Jul 15 10:18:12 2006 
Fichier recal utilise 15rcl01.D 
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Date : ..yfi^/^'Z<r^^.^^. 
Op6rateur: ^./rT 



CiO 



R^sultats : 



Remarques : 



HCI ] 

Negatif 
A verifier 



[ ] 




Peak Type 
*ISTD 



Ret Time Signal Name 

17.02 301.3 iVlethyltestosterone 

1 2. 1 9 438.4 Andro -D4 glue 

4.12 372.3 Salbutamor-D3 

12.26 434.4 Androsterone 

12.50 434.4 Etiocholanolone 

12.65 241.2 5a3adiol 

12.81 '241.2 5b3adiol 

17.62 117.1 Pregnanediol 

14.64 434.4 DHT 

13.71 432.4 DHEA 

14.25 432.4 Epitestosterone 

15.13 432.4 Testosterone 

0.00 371.3 THC-M 

4.15 369.3 Salbutamol 

15.88 522.5 1 1 bOH Etiocholanolone 

21.28 548.5 THS 

22.06 636.6 THF 

22.80 632.6 Cortisol : 

14.64 343.3 1 1 Ketoetiocliolanonlone 

10.16 432.4 3a-5C 



Target Response Amount Units 

4.575,778 200 ng/ml 

1.025,495 1020 ng/ml 

1.801,035 126 ng/ml 

16.257,387 1594 ng/ml 

24,474,943 2041 ng/ml 

547,120 85 ng/ml 

2.086.476 333 ng/ml 

10.380.859 381 ng/ml 

563,078 74 ng/ml 

315,031 28 ng/ml 

517,675 17 ng/ml 

770,376 21 ng/ml 

ng/ml 

362,658 -15 ng/ml 

8,079.265 1377 ng/ml 

2,829.064 81 ng/ml 

70,247.416 2733 rig/ml 

.3,472.904 234 ng/ml 

11,672.419 1080 ng/ml 

138,392 ng/ml 





[Surface] 


[concentration] 


Valeurs conventionnelles 








de rejet 




Ad4 glu / Si *100 


22.4 




<15.7 


T/ET 


1.5 




Rapport 


>4 


Testosterone 




21.5 


Concentration 


>200 


Epitestosterone 




16.7 


Concentration 


>200 


Androsterone 




1.594 


Concentration 


> 10000 


Etiocholanolone 




2.041 


Concentration 


> 10000 


DHEA 




28 


Concentration 


>200 


DHT 




74 


Concentration 


>20 


Andro / Etio 


0.7 




Rapport 


>3 


Sa3a / 5b3a diol 


0.3 




Rapport 


>2 


THC -IVI 




0.0 


Concentration 


>15 


Salb/Salb D3 MOO 


20 


-15.2 


Concentration 


>75 


Cortisol / THS 




2.9 






THF / THS 




33.8 






11 bOH etio /THS 




17.0 


Pour info (R&D) 




THF 




2733 






Sl/3a5c 


33.1 
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D:\MSD23\JUIL07\1507\l5hl2.D\da 
M18p23/28 
Acguired: 15 Jul 06 8:23 pm 
msd23 

MAN06B_B.M 
128/07 994276 H 



iaKII%:- 



»|nl^^teiS!C: -1 5h1 2.D\datasim.ms 
.1 



Andro -D4 glue Methyltestosterone 

Abundancelon 438.40 (438.10 tc Abundancelon 301.30 (301.00 tc 
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ft 



-r*T — I 
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^DteOgg]. -D3 

S-idlSioJvSZa.Sd (372.00 Abundancelon 636^0 (636^30 Abundannei^ Abundancelon 272.20 (271.90 

^- topbp 1* 4. 1121 I ^^^ 12.26«j|06 400000!'°" 362.3©^.00 

W^Mi^- " ' 
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15000 



10000 



5000 
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300000 
200000 
100000 
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K-.c 10.981 

^%597f/l 

0k'*^W,121/ 



23.37 Time-> 12.00 



' — r 
12.86 Time-> 10.00 



11.29 



■j^. 



^;J|5;|i;3;a..piol 
sKf<:: trait 



IRMS Epitestosterone - Testosterone 



mmdsiry^ (240.90 Abundance Ion 43^40 (432^10 io'433. 10): 15h12.b\dalasim.ms 



12.613 






•^v 



.^ J 20000 






Ht-={l2;30 
^^•^rtisol 




15000 



10000 



5000 



14.257 




THC -M 
Abundancelon 371.30 (371.00 
3000 
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1000 



-] V ;-■! !■ t 1 [ I r f > j T I ; I [ ■ I i i I j - ■■■■ : ■ J " ; ' { • r T ■ ■ ■i " |'' T" r I' f 

13.16 Time-> 14.00 14.20 14.40 14.60 14.80 15.00 15.20 15^40 



'^-^ 





THF 



THS 



01— 
Time-> 17.00 

11 BOH A/E 



17.86 



dancelon 632.60 (632.30 Abundancelon 636.60 (636.30 Abundancelon 548.50 (548.20 Abundancelon 522.50 (522.20 



S266boo 



.|B 50000 



22.^95 
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^|i^doooo 
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50000! 
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4000000 
3000000| 
2000000; 
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D:\MSD23\JUIL07\l507\i5hl2.D\da 
M18p23/28 

I Quired: 15 Jul 06 8:23 pm 

^ent: msd23 

^^ File: MAN06B_B.M 

e Name: 128/07 994276 H 
Info : 

1 Number : 15 

;yr ^^^^ Pregnanediol llKetoetiocholanolone 

jjdancelon 434.40 (434.10 Abundance Ion 432.40 (432.10 Abundancelon 117.10(116.80 Abundancelon 343.30(343.00 
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ENREGISTREMENT 

FICHE DE SUIVI ANALYTIQUE DE RESULTAT 
ET DE DESTRUCTION DES ECHANTILLONS 



Codification : E-Ficfie„Labo^1 



Version : Q 



Date : 18/05/2006 



Page : 1 / 2 



Numero Labo: nSlV® 
Sport 

Epreuve (F.I.) JT^DP:2Qi€^tSfp^^, 

Date(s)dePrel.:!xSi^M 1 
Date de mise en tube : 

Observation 




Resultats : 



''"'^'^''^^''^'^''mmmmmummmmmmtmtmmmm 



mmmmmmatMmntim 



^■r m w \<mt iM i m t mm m a m\ .n >tmit kus i KW*i i h > W i i i m '»«w<«**i 






^^c^o^a: sJUia.^l.CcL)^- ll^rvqUL (SS) (i ^ \0^06 



^' 



Verifie ga r : 
A et B accouplds : le : 



Date : 

""> ■IIIB II HH IIIBI U l 




^'''''''''''^'''''''^^^'''''^^''''^''•''iiiiii'mummmmKmaimamtti 



■n ^ i f iii i iwrwit w iiiw'iiw^miiiii n jnnm iiwiaCT ww wi 




par: 



A et B detruits: 



le: 



par: 

J.. 




USADA 0441 



LNDD 



Enregistrement 



CodTification : E-Fiche_Labo-01 
Version : Q 
Date 18/05/2006 
Page : 2/2 



t1 



FICHE DE SUIVI ANALYTIQUE DE RESULTAT 
ET DE DESTRUCTION PES ECHAlVTTT.TniMS 



Essai 



Echantillon 



CONCLUSIONS 



U-ii 



Pxdsence de 

pH: d 

Depistage : 



RESULTATS ANORMAUX ET RESERVES 
•••■•(+/- 



Date et Visa 



...) 
Conf 



5S 



iS.oZ 

ou 



ceo) 



Presence de 

pH: 

Depistage : . 



(+/-. 



■•■) 
Conf: 



iS 



^nce de . .Scj-lbaVaWfi ) a une concentration , 

.ejRWnoeiS. su pjiriciirf. All fT aoche du seuil de .ijQDcwlnL : i.<l3.. 

pE:.S.rk....d:l ,03^ . (+/..0., CC>2) 

Depistage : b^^.^k.CG fS\ Conf : 2C.l.S.B...C6/5n . 



al [Oi lUC 




) 



Presence de ^ une concentration 

superieure au / proche du seuil de 

(+/- %) 

pH: d: (+/.. .....) 

Depistage: Xopf: 



NB 



: les resultats de(s) ressai(s) ES ne sont pas totalement 

exploitables en raison d'une inhibition de due d une 

interference matricielle 




Si la place est insuffisante pour conclure. utiliser E.Fiche_Labo.01Bis en compliment ; 
dans ce cas, indiquer le nombre defeuilles utilisies: 



RESULTATS IVORJVIAUX 



Recherche n^alive pour fes essafe 
ES02C*,ES02,ES04etES05* 



Date et Visa 






RESULTATS NORMAUX 



C 



Ecart : 



YtAM 

RESULTAT DANS lES NORM 
POUR L'ESSA! ES06 



T.t. 



Date et Visa 






Ecart : 



EP 



Recherche negative ponr les 
essais ES03 et ES03B (HA) 









/'jo^lOf^ 



HES 



Ecart ; 



Recherche d'HEA n^alwe 
pourfessjaJESOSB* 



jjti,,- du (des) rapport(s) d'analyse : VisaT^d ~ 

rification du(des) rapport(s) d'analyse par la LT et I'AQ "^ Conv 
I ^ Spe 




DateetVisf-^/p^^Qj^ 
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C:\MSD1 8\juillet06\2007\20h02.D 
Ifeala File Path C:\MSD18\iuiUet06\2007\ 

IJ^ta File Name 20h02.D 
Operator m37p35 
,^. Method File MAN06B.B.M 
Sample Namdf^ 51/07 994075 H 
Misc Info 
Vial Number 5 

instrument Name GC MSD 
Calibration Title Calibration des steroides endogenes 

^j&libration Update Thu Jul 20 10:26:49 2006 
^ ^ lichier recal utilise 20rcl01.D 



; 



Date : JLj0.r!*.lCi-^* 

Op6rateur : 3^^ 



••••«•< 



cil 



HCll 



>J ^i^J: } 

. :^^B) 

" if?- 






I 






f 



-M-i 



10S 

I 







IP 






i 






I 






ni .■■■ 



11. 



511) 

12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 



I 



f 
"I 






I 



Si 



J 

I 

I 

I 



i'-' 



Peak Type Ret Time 

*ISTD 17.17 
12.35 
4.19 
12.40 
12.64 
12.79 
12.95 
17.83 
- 0.00 

14,33 
15.33 
0.00 
0.00 
15.74 
21.31 
- 22.06 
22.81 
14.79 
10.19 



Signal Name 

301 .3 Methyllestosterone 

438.4 Andro -D4 glue 

372.3 Salbutamol -D3 

434.4 Androsterone 
434.4 Etiocholanblone 
241.2 5a3adiol 

241.2 r5b3adiol 
117,1 Pregnanediol 

-434.4 DHT 

432.4 DHpA 

432.4 Eplfeibtoisterone 

432.4 Testosterone 

371.3 THC-M 
369.3 -Salbutamol 

522.5 11 bOH Etiocholanolone 

548.5 THS 

636.6 THF 
632.6 . Cortisol 

343.3 1 1 Ketoetiocfiolanonlone 

432.4 3a-5C 



lesultats : 


NSgatif 


XI 


Remarques : 


A verifier 


n 

• « ■ • M ^ y 


::::.:...... m/ i 






w 


Target Response 


Amount 


Units 


1.613.998 


200 


ng/ml 


375.826 


742 


ng/ml 


1,139,948 


199 


ng/ml 


4.691.668 


1017 


ng/ml 


3.789.961 


823/ ng/ml 


66,585 


27 


ng/ml 


181.645 


71 


ng/ml 


6.823,481 


646 


ng/ml 








ng/ml 


165.805 


34 


ng/ml 


148,538 


13 
22 ^ 


^ ng/ml 


274.727 


ng/ml 








ng/ml 





^5 


ng/ml 


2,575.586 


847 


ng/ml 


1.110,810 


. 95 . 


ng/ml 


19.610.174 


2286 


ng/ml 


1 .009.858 


227 


ng/ml 


I 926.120 


228 


ng/ml 


7.140 




ng/ml 



Ad4alu/SiM00 



T/ET 
Testosterone 
Eoitestosterone 



[Surface] [concentration] 



23.3 



Androsterone 
Etiocholanolone 
DHEA 



^.sy 



22.3 
13.5 



DHT 

Andro / Etio 

5a3a / 5b3a diol 



THC -M 

Salb/Salb D3 MOO 



1.017 

823 

34 



/ 



1.2 
0.4 



Cortisol / THS 

THF / THS 

11 bOHetJo/THS 

THF 

Sl/3a5c 



0.0 
-45.0 



2.4 
24.1 

8.9 
2286 



Valeurs conventionnelles 
de relet 



Rapport 
Concentration 
Concentration 




Concentration 
Concentration 
Concentration 



> 10000 

> 10000 

>200 



Concentration 

Rapport 

Rapport 

Concentration 

Concentration 



>20 
>3 
>2 



>15 
>75 



Pour info (R&D) 



226.1 
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te ' Acqii i red ;- ' " 2t^- ^ jS'iJ'#^ --#S^: H pm 
ns t rumen t: GC " MSD ■'' 
tethod File; MAN06B_B.M 
53rnple Name: 151/07 994075 H 
Misc Info: 
Vial Number : 5 



gOQ T\;2 hq2 , fi Vda 



Andro -D4 glue 



Methyl testosterone 



I 



^^buridance 
; 2000000; 



TIC: 20h02.D\datasim.ms 



Abundancelon 438.40 (438.10 to Abundancelon 301.30 (301.00 to 



ISfS^i 1500000 

liB^I 000000 i 



.?;?'-■' w 



igSEsooooo; 



i 









6000 



4000 



2000 



12^51 



17.i61 

I 



11.909 

A 



/ 



200001 



10000 



/" 



•*!•,-■'■■■ r>-!fS'-. »,.,-.- . - 



5.00 



10.00 15.00 20.00 25.00 Time-> 11.50 



T r— ( 1 1 r- 

12^00 



ON^ 
Time-> 16!00 



17.00 



I 



iiifiutamol -D3 






I 



3ai 

-^p20000 



Cortisol D4 



Andro-Etio di TMS Andro-Etio mono TMS 



.^Ijfdndancelon 372.30 (372.00 Abundancelon 636.60 (636.30 Abundancelon 434.40 (434.10 Abundancelon 272.20 (271.90 

m^m^^r^,- : 4J39 






m 






\\ 



^^^^^MS'5000! 

'''■■^''^fibooo 



I 



■^^^' lift 50001 

I 



iW- 01 

n(me~> 



I I f I 



4.00 



4.50 




100000 



50000 



Tinrie"> 22.50 



23.37 Time~> 12.00 




Ion 362.3(DXJeaOO 



80000 
60000 
40000 
20000 




12,87 Time-> 10.00 



/ 



lo.e 



llQ29 

604: a; 

645/ -^.28! 



..^v-<->- 



11.30 



I 






rS^-;' 



rp;a3a-5b3a Diol 

:gi;.5b < trait : IRMS Epitestosterone - Testosterone THC -M 



Acfundancelon 241.20 (240.90 Abundance Ion 432.40 (432.10 to 433.10): 20h02.D\datasim.ms Abundancelon 371.30 (371.00 



12 



.63^ 



2. 



I 

pi' 



4000! 



2000 



954 



/ 



1!2JJ3H.„„ 






ll 



• 13.047 

. ; -h 

'!/ ■ ^ ; 
■^ \ i 



V 



4000 



2000 



0^ 
rime--> 12.30 



14.331 

-A 

1 
V 




800 
600 
400 
200 



- 1 



f^Ww^*" 



W \ 



I "■'■■■'"T'T ;- T" f-f ■ f 'r-T -r-J-TT'l r .-t— .--r— • r->- r T r 



Of— 



41^r: Cortisol 



13.17 Time--> 14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40 Time--> 17.00 

THF THS 11 BOH A/E 



17.86 



Hy Abundancelon 632.60 (632.30 Abundancelon 636.60 (636.30 Abundancelon 548.50 (548.20 Abundancelon 522.50 (522.20 
pB 22.806 22.058 60000 21.B09 ^^ 15^37 

i| :■ ■: \ ' 1 

teT eooooi 



I 



40000! 

i 

20000; 



Imp;-- a 

PI 

W' "ime"> 22.50 



1000000 



500000 



l\ 









2t141 



40000 



20000 



i^\- 



23.37 Time"> 21.50 



40000 



20000 



."^ W -r ^ 



22.37 Time-> 21.00 
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21.86 Time"> 15.30 
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C : \MSD1 8 \ JUILLElf tie^f 2-aB'7VJ 

m37p35 : - ; ; . 

^Acquired: 20 Jul 06 12:22 pm 
rument : GC MSD 
d File: MAN06B_B.M 
e Name: 151/07 994075 H 
Info: 
Number : 5 

DHEA Pregnanediol llKetoetiocholanolone 

Abundancelon 434.40 (434.10 Abundancelon 432.40 (432.10 Abundancelon 1 17.10 (116.80 Abundancelon 343.30 (343.00 




1000 



/y 



500 



r-' -../Mi ' 



4000 
3000 
2000 
1000 



\-v 



0: 

i-ime"> 14.00 




14.87 Time-> 13.40 



8O0OOI 

60000 

40000 

20000 


14.10 Time"> 17.00 



17j628 




14j[90 



10000 



5000! 



, — J — j._, 



17.86 Time-> 14.00 




I 

., f. — 

14.87 



5 bfVAndro Standi one 4 Androstenedione Inhib derivation 3a- 5 Cyclo 
\buridancelon 432.40 (432.10 Abundancelon 430.40 (430.10 Abundancelon 361 .30 (361.00 Abundancelon 432.40 (432.10 



10001 



!! 



1 > 
J 1 



500 



'^'-.^^ "^y 



I W^^ 



■v;-- 0? ' 

ime-> 10.30 




2000000 
1500000 
1000000 



5.608 



500000! 



i I ! 



1000 



500 



11.60 Time-> 14.00 



15.30 Time--> 5.50 



\j I 6.63tQ8 

tj — i-'r iV-i — ] — r— T- 1 -! — 



11 ^y^y V^vAv\j 



f 



6.00 



Tlme"> 9.00 



3) 
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I 

^ \ 
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■s* 

)■ 
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USADA 0445 



Sample 178/07 - 995474 



USADA 0446 







't^^^^^ii^^^^i'i'Mm.ikmxmii&n&isMM^^^^^^^^^^^ 



USADA 0447 




^^^■;^' 






USADA 0448 







Cet e'^reghtremer:iestiirmei-'eiu'M^el^r^^ 



:??? USADA 0449 



\r 







ENREGISTREMENT 



Codification : E-Fiche-Iabo-OlBls 
Version: A ''-t^"..' 

Date: 01/07/2004 " •"^-'^<;. ' 

- ^ 1/V 



FICHE COMPLEMENTAIRE POUR LA CONCLUSION DES RESULTS TS ANALYTIQUES 



Numero de Labo 
Analyses concemees: 



• ^X , /T.K . />^ . 4 . * . * . 



Numero de la feuille: ./^,..„ 



Oanalyses Conventionnelles Chimie GC Danalyses Conventionnelles Chimie LC 
D analyses Conventionnelles Immunochimie 
"^analyses Specialisdes Chimie GC: D HES ^12C/13C 
Danalyses Specialisees Biologic: EPO 
Danalyses Specialisees Biologie (et Chimie): HBOCs 

CONCLUSION fa dater et signer par le Responsable technique): 




L So. Jtus^oOi/vct^Q. J cj&lveTeM.Vt. c3u>ec. o^/n*. |or»S€ 



>n<AiwJi. jj/va iruffMie, jK?^©gp»vfl. eU 






.«ie 






>3^, 






/ 



USADA 0450 



C:\MSD18\juillet06\2107\21h08.D 

Data File Path C:\MSDi8\juiiiet06\2i07\ 
Data File Name 21h08.D 
Operator m37p35 
Acq. Methocj File MAN06B_B.M 
Sample Name 1 78/07 995474 H 
Misc Info 
Vial Number 11 
Instrument Name GC MSD 
Calibration Title Calibration des steroides endogenes 
Last Calibration Update Fri Jul 21 13:26:58 2006 
Fichierrecal utilise 21rcl03.D 



V 



Date : ..a2t(H 

Operateur : 

C[] 
Resultats : 



;*0 



HCI] 

Negatif 
A verifier 



[] 



Remgcques :t v ....!. ..it^...l.„ L 



en 



# 


Peak Type Ret Time 


Signal 


Name 


Target Response 


Amount 


Units 


1) 


*ISTD 17.09 


301.3 


Metiiyltestosterone 


1 ,209,250 


200 


ng/ml 


2) 


12.27 


438.4 


Andro -D4 glue 


62,604 


163 


ng/ml 


3) 


4.22 


372.3 


Salbutamol -D3 


814,633 


226 


ng/ml 


4) 


12.30 


434.4 


Androsterone 


846.467 


230 


ng/ml 


5) 


12.52 


434.4 


Etiocholanolone 


813,037 


215 


ng/ml 


6) 


12.70 


241.2 


5a3a diol 


197.002 


96 


ng/ml 


7) 


12.88 


241 .2 


5b3a diol 


439,619 


224 


ng/ml 


8) 


17.85 


117.1 


Pregnanediol 


10,142.344 


1316 


ng/ml 


9) 


0.00 


434.4 


DHT 








ng/ml 


10) 


0.00 


432.4 


PHEA 








ng/ml 


11) 


14:30 


432.4 


Epitestosterone 


116.467 


14 


ng/ml 


12) 


15.20 


432.4 


Testosterone 


575,745 


61 


ng/ml 


13) 


0.00 


371.3 


THC-M 








ng/ml 


14) 


0.00 


369.3 


Salbutamol 





-45 


ng/ml 


15) 


0.00 


522.5 


1 1 bOH Etiocholanolone 








ng/ml 


16) 


0.00 


548.5 


THS 








ng/ml 


17) 


0.00 


636.6 


THF 








ng/ml 


18) 


0.00 


632.6 


Cortisol 








ng/ml 


19) 


14.68 


343.3 


1 1 Ketoetiocholanonlone 


183.640 


65 


ng/ml 


20) 


10.25 


432.4 


3a-5C 


23.035 




ng/ml 



^ 





[Surface] 


[concentration] 


Valeurs conventionnelies 








de rejet 


1 


Ad4glu/Si*100 


5.2 




<19.1 


T/ET 


4.9 


• 


Rapport 


>4 


Testosterone 




60.6 


Concentration 


>200 


Epitestosterone 




13.7 


Concentration 


>200 


Androsterone 




230 


Concentration 


> 10000 


Etiocholanolone 




215 


Concentration 


> 10000 


DHEA 







Concentration 


>200 


DHT 







Concentration 


>20 


Andro / Etio 


1.0 




Rapport 


>3 


5a3a / 5b3a diol 


0.4 




Rapport 


>2 


THC -M 




0.0 


Concentration 


>15 


Salb/Salb D3 * 100 





-45.0 


Concentration 


>75 


Cortisol / THS 




#DIV/0! 






THF / THS 




#DIV/0! 






1 1 bOH etio / THS 




#DIV/0! 


Pour info (R&D) 




THF 









U5 


Sl/3a5c 


52.5 









US ADA 0451 



I i 




i 

t 

I 

i 
I 



i . I 



. C:\MSD18\JUILLET06\2107\21h08.D\da 
m37p35 
fed: 21 Jul 06 7:36 pm 
GC MSD 
ile: MAN06B_B.M 
Name: 178/07 995474 H 
Info: 



1 Number : 11 
)undance TIC: 21h08.D\datasim.ms 



Andro -D4 glue Methyltestosterone 

Abundancelon 438.40 (438.10 to Abundancelon 301.30 (301.00 to 



3000000; 
2000000 ; 
1000000 



s 



1500 



1000 



500 



12. 



11.719 



267 



17.089 



"ime-> 5.00 10!00 15^00 2o!oO 25!o0 Time-> 11^50 



nf\ 






20000; 



10000! 



n— r-p-r- 

12.00 



OF 

rime-> 16.00 



W^i L.A.„ 



I r >^ T 



17.00 



3albutamol -D3 



Cortisol D4 



\bundancelon 372.30 (372,00 Abundancelon 636.60 (636.30 Abundancelon 434.40 (434.10 Abundancelon 
4.220 I '''''""' ^ 



15000 

10000 

5000 





3000 

20001 

1000 



Andro-Etio di TMS Andro-Etio mono TMS 

\3SS2O0 



20000 i2.j?ffi^24 
15000 



I 



wAm 



10000 
5000 



■ArvA 



JJ ' 
12.39 

hi 



ime"> 



4.00 



,' Q . J J.. .^_ 

4.50 Tlme«> 22.50 



i39{ 



23.37 rime-> 12.00 



12.87 Time"> 10 



a3a-5b3a Diol 

i 5b < trait : IRMS Epitestosterone - Testosterone THC -M 

\bundancelon 241.20 (240.90 Abundance (on 432.40 (432.10 to 433.10): 21h08.D\datasim.ms Abundancelon 371.30 (371.00 
, 12.881 I 15/196 

10000 



5000 



12.698: 

•1 



lOOOOt 



5000 



1000 



500 



Of 



*ime"> 12.30 



14.313 

-■A 



>^x. 



I I I I I ! I I T-j T— T- T -f — ^ - V I ■; 1 I I 1 -ri j 1 i—r i [ ■ i -ii- 



13.17 Time"> 14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40 Time-> 17 



J\ 



K^J^f 



h 



— 1 1 T- I 1 

00 17!86 



:ortisol THF THS 11 BOH A/E 

bundancelon 632.60 (632.30 Abundancelon 636.60 (636.30 Abundancelon 548.50 (548.20 Abundancelon 522.50 (522.20 

800! I 



300. 



200i*^i '■ 



^ t 

.: II 

i ;l 

■J J! 



3000 



2000 



■ V"'^' f'\M 



t 



100 



lOOOil 



2000 



I 
1000 1 



ime"> 22.50 



23.37 Time-> 21.50 



r" 



\^\l^ 



'/ 



i 



600 
400 
200 






I ! 

M 



'I A, . 



22.37 Time-> 21.00 
Page 1/16 



21.86 Time--> 15.30 



16.17 






n 




USADA 0452 



I { 




8\JUILLET06\2107\21h08.D\da 



e : 

Name : 
Info: 
lal Number 



':)HT 



21 Jul 06 7:3€ pm 
GC MSD 
MAN06B_B.M 
178/07 995474 H 



DHEA 



Pregnanediol 



Abundancelon 434.40 (434.10 Abundancelon 432.40 (432,10 Abundancelon 117.10 (116.80 



6001 i^l) 



1000 



A 1 



4ooir; 

200 






01 
■ime-> 14.00 



I II- p— ■ 

14.87 Time-> 13!40 




n . , f 

14.10 Time-> 17.00 




llKetoetiocholanolone 
Abundancelon 343.30 (343.00 



4000 
3000 
2000 
1000 



14.fe85 



A 11/' 



0^ 



17.86 Time-> 14.00 



14.87 



•b Androstandione 4 Androstenedione Inhib derivatiooi 
bundancelon 432.40 (432.10 Abundancelon 430,40 (430.10 Abundancelon 361,30 (36^00 



1500! 



1000 



5001 



11|30 



rime-> 10.30 




11.60 Time-> 14.00 




15.30 Time-> 




3a-5 Cyclo 
Abundancelon 432.40 (432.10 




Ol-r-r-r ; ^-.. 

Time"> 9.00 



'^ 



3& 
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USADA 0453 



1 ! 



P:\msd19\juil07\2507\17807474.D 



1 





Data File Path D:\msdl9\Juii07\2567\ 




[J3t6 '* ,*p^^ALii>f»Uf,C^ 


• • 




Data File Name 17807474.D 




Op6rateur : .,.^0. 








Operator M45P35 










1 


Acq. Method File MAN06B_B.M 




C[] 


HC[] 




; 


Sample Name 1 78/07 995474 H 










j 


MlsclrHl 




R6sultats : 


N^atif 


[] 




Vial Numbff'-e- 






A vferifier 


[] 


t 


Instalment Name MSD 19 












Calibration Title Calibration des steroides endog^nes 1 


Remarques : 


-^ *••• 




Last Calibration Update Tue Jul 25 15:15:32 2006 


.nSUAi-jfU}:?^... 




Fichierrecal utilise 25rcl01.D 

Peak Type Ret Time Signal 


Name 




1 




# 


Target Responsof: 


AmoflntN^ 


gnits 


1) 


*ISTD 17.14 301.3 


Methyltestosterone 


1,731.969 O 


100 J 


hg/ml 


2) 


1 2.38 438.4 


Andro -D4 glue 


104.768 


—m^ 


ng/ml 


3) 


0.00 372.3 


Salbutamol -D3 








ng/ml 


4) 


12.41 434.4 


Androsterone 


9.973.015 


1658 


ng/ml 


5) 


12.64 434.4 


Etiochoianolone 


11,119,071 


1839 


ng/ml 


i 6) 


12.78 241.2 


5a3a diol 


524,770 


97 


ng/ml 


i 7) 


12.94 241.2 


5b3a diol 


1,240,694 


227 


ng/ml 


8) 


17.79 117.1 


Pregnanediol 


19,393,646 


487 


ng/ml 


9) 


0.00 434.4 


DHT 








ng/ml 


10) 


13.81 432.4 


DHEA 


151.077 


21 


ng/ml 


11) 


14.35 432.4 


Epitestosterone 


214,591 


V 


ng/ml 


12) 


1 5.23 432.4 


Testosterone 


1 ,093.773 


50 


ng/ml 


13) 


0.00 371 .3 


THC-M 








ng/ml 


14) 


0.00 369.3 


Salbutamol 





#DIV/0! 


ng/ml 


15) 


15.98 522.5 


1 1 bOH Etiochoianolone 


554.334 


130 


ng/ml 


16) 


21.35 548.5 


THS 


1,376.986 


88 


ng/ml 


17) 


22.11 636.6 


THF 


32.301.427 


2915 


ng/ml 


18) 


22.85 632.6 


Cortisol 


1 ,008,236 


143 


ng/ml 


19) 


14.73 343.3 


1 1 Ketoetiocholanonlone 


2,541,956 


309 


ng/ml 


20) 


0.00 241.2 


3a-5C 







ng/ml 


i 




[Surface] 


[concentration] 


Valeurs conventlonnelles 




i 
i 


• 






de rejet 


1 






Ad4alu/SiM00 


6.0 




< 12.9 




' 


T/ET 


5.1 




Rapport 


>4 






Testosterone 




49.7 


Concentration 


>200 






Epitesto 




11.1 


Concentration 


>200 






Androsterone 




1,658 


Concentration 


> 10000 






Etiochoianolone 




1 .639 


Concentration 


> 10000 






DHEA 




20.6 


Concentration 


>200 






DHT 




0.0 


Concentration 


>20 






Andro / Etio 


0.9 




Rapport 


>3 






5a3a / 5b3a did 


0.4 




Rapport 


>2 






THC -M 




0.0 


Concentration 


>15 






Salb/SalbD3M00 


#DIV/0! 


#DIV/0! 


Concentration 


>75 






Cortisol / THS 




1.6 










THF / THS 




33.1 










1 1 bOH etio / THS 




1.5 


Pour Info (R&D) 








THF 




2915 




US. 


ADA 0454 




Sl/3a5c 


#DIV/0! 






i 





f i 
i J 



/erat 



D: \MSD19\JUIL07\2507\17807474 . D\da 
or: M45P35 
>?felie Acquired: 25 Jul 06 10:42 am 
■instrument: MSD 19 
Method File: MAN06B_B.M 
Sample Name: 178/07 995474 H 
Misc Info: 
Vial Number : 2 

Andro -04 glue 



UP 



Abundance 
: 8000000! 



6000000 

4000000 

2000000 





TIC: 17807474.D\datasim.ms 






Time-> 



5.00 



X.W aJL^...^^^ ^ A 



■^^^ , 



10.00 



15.00 



20.00 



25.00 



Abundance Ion 438.40 (438.10 to 439 

4. .TOO 12ji81 

11.789 



2000 



Methyl testosterone 



1000 



Time-> 11.50 




T 1 1 1 1 1 1 1 T- 



12.00 




rnme-> 16.00 16!50 17.00 17!50 



Salbutamol -D3 



Abundance Ion 372.30 (372.00 to 37 
3.$70 



2000 



1000* / W\ J 



0^ 



Jime-> 



4.00 



4.50 



Cortiso] 


. 


D4 




Abundancelon 636.60 (636.30 to 63 


10000 




I , 


6000 











rinr»e-> 


U\ 


1 

u 


k^ 


■ ■ ' ' i ' ' ' ' 1 
23.00 



Andro-Etio di TMS Andro-Etio mono TMS 



Abundance Ion 434.40 (434.10 to 4: 



200000 

150000 

lOOOOOj 

50000 





12.40S2.P42 



J I • I 



rinne-> 




12.790 



12.50 



Abundancelon 272.20 (271.90 to 27 



600000 



400000 



200000 



(362.00 to 3€ 




11.127 

ipj^lljg92 
'^''* '293 



rime— > 



10.50 ii!oo 



5a3a-5b3a Diol 

si 5b < trait : IRMS Epitestost^rone - Testosterone 



Abundancelon 241.20 (240.90 to 2^ 



12. 



30000; 

t 

i 

20000: 
10000- 



43 



12.779 



THC -M 



-■-■J V V 



Time-> 



12.50 



13.00 



Abundance Ion 432.40 (432.10 to 433.1 0): 17807474.D\dataslm.ms 
20000 ^^^^^ 

15000 

10000 

SOOol 14.355 





~r-i — r — I — 1—1 — I — 1 — \ — I — I — 1 — r- T ~r' 



Time--> 14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40 




Cortisol 



THF 




THS 



20000 



Time-> 



23.00 



11 BOH A/E 



Abundancelon 636.60 (636.30 to 62 

222.1tB9 



1500000 

1000000 

500000 





rime-> 



^ 



22.00 
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USADA 0455 




D:\MSD19\JUIL07\2507\17 8 07 4 7 4.D\da 

rator: M45P35 

te Acquired: 25 Jul 06 10:42 am 

nstrument: MSD 19 

/Method File: MAN0 6B_B.M 

Sample Name: 178/07 995474 H 
' Misc Info: 

Vial Number : 2 
DHT DHEA P regnanediol 



^XA 



llKetoetiocholanolone 




Abundance Ion 343.30 (343.00 to 3^ 



Time-> 14.00 



14.50 



frime-> 13.50 







14' 


'33 


40000 






. 


20000 









14.302 


}[ 


S ' ' ' ' 1 




—I ! 



rime-> 14.00 14.50 



5b Androstandione 4 Androstenedione Inhib derivat ion 3a-5 Cyclo 
Abundance Ion 432.40 (432.10 to 4? 



2000) 



11.273 
11.1^1 



l\ h 



\- ■ ^ Ml 1 i 



Time-> 10.50 11.00 11.50 




^bundancelon 361.30 (361.00 to 36 

"76 



6000000 
4000000 
2000000 



Frime"> 5.50 




I \ " 't — 



6.00 




Page 2/16 



4^. . 

y 



USADA 0456 



■J 



Sample 188/07 - 994080 



USADA0457 







USADA 0458 




USADA 0459 




iiiPiSiiMKiaaatM 



^^^^^Wim^^$WMm&Mm^ 



m^^mm 







^i^^K^.::^^■:v-:■^.!■'^S-X^^ ^'^:^ '-^r'" • -'''■ '■■^':''^ 









US ADA 0460 



D:\MSD19\JUIL07\2407\24h01.D 

Data File Path d:\msdi9Uuilo7\2407\ 
Data File Name 24h01.D 
Operator m45p35 
Acq. Method File MAN06B.B.M 
Sample Name R 188/07~994080 H 
Misclnfo 
Vial Number 4 
Instnjmenl Name MSD 19 
Calibration Title Calibration das stiroides endogdnes 
Last Calibration Update Mon Jul 24 11:26:39 2006 
Fichier recal utilise 24rcl01.D 



Date : A.n.<?!^.M... 
Op6rateur: k.f!^.. 



CD 



R6suitats : 



HC[1 

N^gatif 
A verifier 



sr 






Remarques : 'y L_^L..jlJht.T.M(M;}.e^ 



# Peak Type Ret Time 


Signal 


Name 


Target Response 


Amount 


Units 


1) *ISTD 17.03 


301.3 


Methyltestosterone 


2,467,560 


200 


ng/ml 


2) 


12.21 


438.4 


Andro ^D4 glue 


324,796 


780 


ng/ml f^ 


3) 


4.14 


372.3 


Salbutamol -03 


1.002,310 


93 


ng/ml 


4) 


12.27 


434.4 


Androsterone 


3,729,479 


919 


ng/ml 


5) 


12.49 


434.4 


Etiocholanolone 


3.592,921 


771 


ng/ml 


6) 


12.65 


241.2 


5a3a diol 


146,624 


39 


ng/ml 


7) 


12.81 


241 .2 


5b3a diol 


366,469 


94 


ng/ml 


8) 


0.00 


117.1 


Pregnanediol 








ng/ml 


9) 


14.61 


434,4 


DHT 


62,745 


17 


ng/ml 


10) 


13.71 


432.4 


DHEA 


112,354 


22 


ng/ml 


11) 


14.27 


432.4 


Epitestdsterone 


144,227 


IT 


hg/ml 


12) 


15.13 


432.4 


Testosterone 


366,610 


23 


ng/ml 


13) 


-' 0.00 


371.3 


THC-M 








ng/ml 


14) 


0.00 


369.3 


Salbutamol 





-45 


ng/ml 


15) 


15.87 


522.5 


11 bOH Etiocholanolone 


224,020 


79 


ng/ml 


16) 


21.32 


548.5 


THS 


.698,649 


64 


ng/ml 


17) 


22.07 


636.6 


THF 


7,601,227 


1074 


ng/ml 


18) 


22.84 


632.6 


Cortisol . 


308,911 


72 


ng/ml 


19) 


14.63 


343.3 


11 Ketoetiocholanonlone 


1,466,921 - 


252 


ng/ml 


20) 


0.00 


241.2 


3a-5C 







ng/ml 







[Surface] 


(concentration] 


Valours conventionnelles [ 












de relet 


1 




Ad4glu/Si*100l 


13.2 




< 12.91 


• 




T/ET 


2.5 




Rapport 


>4 






Testosterone 




23.4 


Concentration 


>200 






Epitesto 




10.5 


Concentration 


>200 


^ 




Androsterone 




919 


Concentration 


> 10000 






Etiocholanolone 




771 


Concentration 


> 10000 


^^ 




DHEA 




22.0 


Concentration 


>200 


^ 




DHT 




17.1 


Concentration 


>20 






Andro / Etio 


1.0 




Rapport 


>3 


"• 




5a3a / Sb3a diol 


0.4 




Rapport 


>2 






THC -M 




0.0 


Concentration 


>15 






Salb/SalbD3*100 





-45.0 


Concentration 


>75 






Cortisol / THS 




1.1 










THF / THS 




16.7 










11 bOH etio /THS 




1.2 


Pour Info (R&D) 








THF 




1074 








Sl/3a5c 


#DIV/0! 






ur 


s/ 



1 I 



xe: D:\MSD19\JUIL07\2 4 07\2 4h01,D\da 

jerator: m45p35 
jate Acquired: 24 Jul 06 3:36 pm 



1{J 



Instrument : 
Method File 
Sample Name 
Misc Info: 
Vial Number 



MSD 19 

MAN06B__B.M 

R 188/07 994080 H 



;Abundance 
;■ 8000000! 



TIC: 24h01.D\dataslm.ms 



6000000 



4000000 



2000000 



Time~> 



' > / . ■■ Hv '^T , ■■ t /U . J^ , . , . ^ . 1, ■ , ^ ) j^ 1 "^ " ! r 



5.00 



10.00 



15.00 



20.00 



25.00 



Andro —04 glue 



Methyl testosterone 




Salbutamol -D3 



Abundance Ion 372.30 (372.00 to 3^ 
4.141 



20000 



' r 



10000 



226 



f-r"-^T-T- 



'me-> 



4.00 



4.50 



Cortisol D4 


Abundance 


Ion 


636.60 (636.30 to 6; 


20000 






10000 
n 


J 




U f 1 1 1 1 I 1 — I — 1 — 1 

rime-> 23.00 



Andro-Etio di TMS Andro-Etio mono TMS 
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^e: D: \MSD19\JUIL07\24 07\24h01 . P\da 

jer^tor: m45p35 
jate Acquired: 24 Jul 06 3:36 pm 
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< D:\MSD19\JUIL07\2407V24h04.0 

Data File Path D:\MSDi9uuiL07\24on 
Data File Name 24h04.D 
Operator m45p35 
Acq. Mettiod File MAN06B_B.M 

Sample Name 193/07 994171 H 
Misc Info 

Vial Number 7 
Instrument Name MSD 19 
Calibration Title Calibration des st6roides endogines 
Last Calibration Update Men Jul 24 11:26:39 2006 
Fichier recal utilise 24rcl01 .D 



Date : , 

Op6rateur : 

cil 

R^sultats : 



Remarques : 



HC[.] 

N§gatif 
A verifier 



(1 
(] 



1) 
2) 
3) 
4) 
5) 
6) 

7) 
8) 

9) 
10) 

11) 
12) 

13) 

14) 

15) 

16) 

17) 
18) 
19) 
20) 



Peak Type 

*ISTD 



Ret Time 

17.00 

12.14 

4.10 

12.21 

12.44 

12.59 

12.77 

17.62 

0.00 

13.67 

14.23 

15.10 

0.00 

0.00 

15.85 

21.31 

22.07 

22.83 

14.59 

0.00 



Signal 
301.3 
438.4 
372.3 
434.4 
434.4 

241 .2 
241.2 
117.1 
434.4 
432.4 

: 432.4 
432.4 

371 .3 
369.3 
522.5 
548.5 
636.6 
632.6 
343.3 
241.2 



Name 

Methyltestosterone 

Andro -D4 glue 

Salbutamol -D3 

Androsterone 

Etiocholaholone 

5a3adiol 

5b3adiol 

Pregnalnediol 

dHt 

DHEA 
: Epitestosterone 
Testosterone 

THC -M 

Salbutamol 

11 bOH Etiodiolanolone 

THS 



Cortisol 

11 Ketoetiocholanonlone 
3a-5C 



Target Response 
2.431,784 

388,158 

855,380 
3,205,942 
3,480.691 

62,506 

193,979 

3,667,204 



.84,496 

-164i459 

171.163 




272,284 

428,455 

: ; 1 1 ,428.833^" : 

422,897 

605.369 





Amount 
200 
946 

81 
802 
758 

17 

51 
139 



17 

12 

11 



-45 

97 
.40 
1639 

99 

106 



Ad4glu/Si*i00 



T/ET 

Testosterone 

Epttesto 



Androsterone 
Etiocholanolone 

. PHEA 

DHT 

Andro / Etio 

5a3a / Sb3a diol 

THC -M 

Salb/Salb 03 * 100 



Cortisol / THS 

THF / THS 

11 bOHetlo/THS 

THF 
St/3a5c 



[Surface] 



16.0 



1.0 



0.9 
0.3 



#DIV/0! 



[concentration] 



11.1 
12.2 
802 
758 
16.8 



0.0 



0.0 
-45.0 



2.5 

41.0 

2.4 

1639 



Valours conventionnelles 
derejet 

< 12.9 



Rapport > 4 

Concentration > 200 
Concenh^tibn >200 



Concentration > 10000 
Concentration > 10000 
Concentration >200 



Concentration > 20 
Rapport > 3 

Rapport >2 



Concentration 
Concentration 



>15 
>75 



Pour Info (R&D) 



Units 

ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 
ng/ml 



ng/ml 
ng/ml 
ng/ml 
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File: 
, Operator : 
Date' Acquired: 
Instrument : 
Method File: 
Sample Name: 
Misc Info: 
Vial Number : 
DHT 



D: \MSD19\JUIL07\2407\24h04 . D\da 

m45p35 

24 Jul 06 5: 06 pm 
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LABORATOIRE NATIOMAl 
DE DEPISTAGE DU DOPAGE 



Please, find here the full documentation laboratory package related to sample 
A995474. The documentation package that related to the corresponding B 
sample, will be sent to USADA by UCI or by our laboratory as soon as possible, 
but very likely the last week of august 2006. 



Kind regards. 



Pr. De Ceaurci 




143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-mail : direction@lndd.com 
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Johncie Wingard 



From: email direction LNDD [direction@lndd.com] 
Sent: Tuesday, August 29. 2006 1 :57 AM 
To: Linda Barnes 

Cc: Varin Christian - UCI'; "Lautenschlager Delphine - UCr; Travis Tygart; Johncie Wingard 

Subject: RE : UCI Sample #995474 "B" 

Dear Mrs Barnes, 

Sorry for this little mistake: in the original report there is no page 105; after the page 104 there is the page 106, 
the number 105 was forgotten during the pagination. 

With my humble apologies, 

Best regards, 

Adeline MOLINA 
Responsable Qualite 
LNDD 

Message d'origine 

De : Linda Barnes [mailto:lbarnes@usantidoping.org] 

Envoye : lundi 28 aout 2006 22:50 

A : direction@lndd.com 

Cc : Varin Christian - UCI; Lautenschlager Delphine - UCI; Travis Tygart; Johncie Wingard 

Objet : UCI Sample #995474 "8" 

Importance : Haute 

USADA received the "B" documentation package today. In our review of the package it has come to our 
attention that page 105 is missing. 

Could you please fax or e-mail this page to us immediately. 

Linda Barnes 

Testing Results Manager 

719-785-2024 

IbarnesQusantidopinQ.orq 



Orange vous informe que cet e-mail a ete controle par Tanti- virus mail. 
Aucun virus connu a ce jour par nos services n'a ete detecte. 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages 
attached to it may contain information that is confidential or legally privileged. If you are not the intended 
recipient, or a person responsible for delivering it to the intended recipient, you are hereby notified that you must 
not read this transmission and that any disclosure, copying, printing, distribution or use of any of the information 
contained in or attached to this transmission is STRICTLY PROHIBITED. If you have received this transmission in 
error, please immediately notif/ the sender by telephone or return e-mail and delete the original transmission and 
its attachments without reading or saving in any manner. Thank you. 
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Johncle Wingard 

From: Travis Tygart 

Sent: Thursday, October 1 9, 2006 8:20 AM 

To: Philippe Verbiest; Gripper Anne - UCI 

Cc: Johncle Wingard 

Subject: Landis Case. 

Attachments: USADA__20061 01 9_071 100.pdf 

Dear Philippe and Anne- 
Based on our experience in the Hamilton case, we think it would be best 
for USADA. UCI and WADA if we had a single hearing before CAS in the 
Landis case instead of an AAA hearing and then a new CAS hearing. What 
we learned in Hamilton is that Mr. Jacobs will raise all of the same 
arguments in the second hearing and will come up with new arguments to 
replace those that were entirely discredited. He will also come up with 
a whole new suite of expert witnesses to replace those that we are able 
to discredit at the first hearing. He has already made a lengthy 
document request to UCI in the Landis case so it is clear that you all will 
not be able to avoid involvement. 

Knowing that both UCI and WADA would have to consent, we ran the idea 
of a single hearing before Mr. Jacobs (noting that that was the route 
his clients chose in Montgomery and Gaines) and in response we have 
received the attached letter. 

It would seem to me that in terms of overall time, expense and pursuit 

of the truth, a single hearing would be the best way to go. Let's 

discuss this after you have had a chance to consider. We have also alerted WADA to this matter. 

Please call if you have any questions or concerns but can we speak in the next day or so to finalize? 
Sincerely, 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(T) 719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping,org 

www.usantidoping.org 

CONFIDENTLAlLITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure,. copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 
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LAW OFFICES OF HOWARD L. JACOBS 



October 16, 2005 



VIA FACSIMILiE 719-7S5-2001 AND REGULAR MAIL 

Travis Tygait 

USADA 

1 330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: USADA v. Floyd Landls 

AAA Case No. 30 190 00847 06 

Dear Travis: 

As a follow-up to your proposal to proceed directly to CAS In the above- 
referenced matter, Royd Landls Is agreeable to that proposal under the following 
conditions; 

1. The USADA Protocol and AAA Supplemental Procedures for the 

Arbitration of Olympic Sport Doping Disputes shall supersede any 

other applicable rule that Is inconsistent with said rules; 
■ 2. The CAS Rules Applicable to the Ordinary Arbitration Procedure 

shall govern, except as modified by point #1 above; 
5. The Arbrb^tion Hearing shall be an open public hearing held at the 

Pepperdine University^ School of Law In Mallbu, California. 
4. The CAS decision shall be final and binding on all parties and shall 

not be subject to further review or appeal; and 
. 5. The above terms will be incorporated into a written agreement that 

will be agreed to in writing by Floyd Landis, USADA, UCL, WADA 

and CAS. 
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Travis Tygait 
October IS, 2006 
Page 2 



I looK forward to your response. 



Very truly yours 



f 




:<^bv&ard I, Jacobs 




cc: Floyd Landis (via e-mail) 



S^ld Lewis Road 

AgauTzmiSrCA 31301 

USA 



P.-tnnF (ai 8) 292-8735 

FAX (818) 292-8735 

ALT, FAX (818)942-6079 

E-MAIL hov/an:f.jacobs@y3hoo,GDm 

WEBSTTE http;//wwvy.athIete^awyer>com 
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June 21, 2001 

To: Clients of the UCLA Olympic Laboratory 

Regarding: Carbon Isotope Ratio measurements, Updiate 3 

This letter is to update you on our carbon isotope ratio method and to explain the wording we use in oxur 
current reports. 

DIOL ASSAY 

Requests: Currently when you request a CIR analysis we perform the 'T)ior assay • The procedure is to 
request a CIR analysis by fax or email and to provide the sample number. We will check the original data on 
the sample and determine if the analysis is likely to be successful. If not, we will advise you that we do not 
believe the analysis will be successfol and we may suggest an alternative approach. .In order to enhance our 
understanding of the analysis we also ask that you give us all sample numbers of prior samples jfrom the 
same athlete tiiat were analyzed at UCLA. 

The '"Dior assay determines the carbon isotope ratio (delta value) of two diol metabolites of testosterone 
whii^h we refer to as Ml andM2, and one metabolite of a testosterone precursor (Pdiol). [See the metabolic 
map attached.] The assay determines the ratio of "C/^^C for each of these three steroids. The units are 
usually called "delta units'*. In addition to the delta values for these steroids, two other types of 
measxirements are calculated. The first is the ratio ofthemetaboHtes to the precursor. Two ratios are 
calculated: Ml/Pdiol andM2/Pdiol. The second is the difference between the metabolites and the Pdiol: Ml- 
Pdiol and M2-Pdiol. 

Endogenous reference compound: The Pdiol serves as an endogenous reference compoxmd (ERC). Since it 
is a metabolite of a precursor (see map) in the testosterone metabolic scheme, its delta value does not change 
when testosterone is administered. In the typical positive case, the delta values of Ml and M2 are low and 
the delta value of Pdiol is within the normal range. In negative cases, all three diols have sunilar delta 
values. The reporting terminology will be: Positive, Negative, or Indeterminate. 

A POSITIVE report means that the delta values for both Ml and M2 are at least three standard deviation 
(SD) units less than the mean (average) of a group of 73 nonnal males, and the delta value for Pdiol is within 
3 SD of the mean of normal males. In addition the two ratios (Ml/Pdiol and M2/Pdiol) and the two 
differences (Ml-Pdiol and M2-Pdiol) are more than 3 SD from the range of normal values. These criteria are 
very conservative because all must be met for the sample to be declared positives. 

A NEGATIVE report means that all three delta values, the two difference scores, and the two ratios are 
withm. the nonnal range. 

An INDETERMINATB report means that we were not able to obtain definitive data. The most common 
reasons for this are insufficient sample volume and low concentrations of the steroids. Since there are ' 
several criteria for a positive report, it is also possible that a sample will have one ratio and one difference 
score tliat are nonnal and the otiier ratio and difference score will be abnormal. Other combinations of 
results are possible. Based on our current understanding of the theory underlying CIR measurements, we 
believe that in these mixed cases that we classify as indeterminate, some of the molecules of Ml or M2 are 
derived from pharmaceutical testosterone (or another exogenous steroid which is metabolized to 
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testosterone) and some of the molecules are firom natural (endogenous) testosterone. This is s^SStgd when 
the body contams a mixture of phannaceutical and natural testosterone and metabolites. This situation is 
likely to occur at the later times in the curve that relates delta values to tinie since drug administration. As 
our cUents gain further understanding of the OR analysis, you may have other opinions about how we report 
mixed cases, 

SAMPLES FROM OIHER LABORATORIES 

Occasionally we are asked to perform a CIR analysis on a sample that was originally processed at another 
sample. We are not comfortable with this for four reasons: 1) we do not know the details of handling and 
storage of the sample in the other laboratory, 2) we do not have any control over the chain-of-custody untU 
the sample arrives at UCLA, 3) we do not have screening data (T/E, testosterone concentration, etc,) 
obtained at UCLA therefore we cannot adequately plan the analysis, and 4) we do not have control samples 
that were handled in the same way. We do not have any reason to believe that the CIR analysis is affected by 
storage conditions, time factors, or temperature nevertheless we cannot be absolutely certain that our in- 
house control data appUes to such samples. . In the future we will decline to perform the CIR analysis unless 
there is sufficient san5>le volume to perform both a steroid analysis and a CIR analysis. • 

ANDRO & ETIO ASSAY 

Under certain circumstances we also offer the Andro & Etio assay. The advantages are that it is simpler to 
perform, less expensive, and it ahnost always yields definitive results. The disadvantage is that there is no 
Pdiol to serve as an ERC, therefore we are not able to calculate ratios or difference scores. Most clients seem 
to prefer the DIOL assay, however we suspect that m the future the Andro&Etio assay will be developed to 
the point where tiie lack of an ERC will not be a disadvantage. At this time we recommend the "diol' assay. 
Occasionally we will advise you that it is not possible to perform the DIOL assay and that the only CIR 
option is the Andro & Etio assay. 

GENDER 

At the present time we do not recommend performing the OR analysis on samples from females. If you still 
wish to have the analysis we will determine if it is feasible to proceed based on the existing data from the 
athlete. 

EPITESTOSTERONE 

We have been working on a CIR assay for epitestosterone and we have recently presented our findings at a 
national meeting. There is no peer reviewed pubUcation at this time and it will take about a year to prepare a 
manuscript and get it published. Nevertheless, at your request we will conduct the epitestosterone analysis 
on urine samples reported "epitestosterone > 200 ng/ml". 

TURN-AROUND-TIME 

hi an attempt to keep the costs down we are performing the analyses one week per month. Typically tin5 is 
the fourth week of the month. It takes about a week to complete the analysis, calculate the results, and the 
issue the report. 
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COSTS 



f °*f its aw^S S^d^^T^S nXve $40,000. of moome torn the a^^ysb, ^ 
■S&^r?s:!bSlIyligh=r«sy=ar. W. have «ia^d*e research fcnd3.fl«r=for=m . 
the Fall we may have no choice but to substantiany raise the pnce. 



FEEDBACK 



We recogdze that the CIR analysis is evolving and that there are Hi^y diff^^^ 
report thfdata. We would be delighted to have your connneEts on these issnes. 



Sincerely, 



DonH.Catlin,M.D.' 



^ (John torrid. M.D., Bryan Firdde. PhD. Adolpho Birch, HaroldHendctson, Peter, tocco, Dem^ 



Curran) -nt. -n % 

US AD A (Teiry Madden, Lany Bowers, FnJ->.} 

USOC (Richard Young, Gary Johansen) 
NCAA (Frank Uryasz, Andrea Wickerham) 
International group 

end: Metabolic map June 22, 2001 
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Explanation of the Carbon Isotope Ratio Method in Doping Control 

Don H. Catlin, MD, 
UCLA Otympic Analytical Labortory 

Atoms and molecules: Everything in nature is made of molecules and most molecules are made of 
atoms of carbon, hydrogen, a nd oxyge a Atoms are nature's building blocks and carbon is a " 
d ominant atom in the human bo dy. 

Food-chain: The human food-chain begins with plants. Plants get their carb6n by photosynthesis - 
they take in or *^fibc^ the carbon dioxide in the air. Animals eat plants. Many humans eat plants and 
animals. Vegetarians eat only plants. Ultimately all car faonato ms in th ehugian body j redgriyed 
fromthecarbon dioxide in the air . 

The instrument: Most of the carbon all around is ^^C (carbon 12), but a smalj amount ^^^^ ^ 
different isotope, heavier by one extra neutro n. Roughly 1.1% of all caibon is ^^C, but ^Serent 
compounds contain more' or less *'*C. These small differences in ^C content can be measured with an 
instrument known as GC/C/QIMS. Our GC/C/IRMS method is designed to dfetermine differences in 
the ratio of ^"^C to ^'Cm biological molecules such as testosterone, i ts precurso rs, and its metabolites. 
Thg unit s of me asurement^are f:a]]fid,ddiaiJj3itJL(5I 

Nature's label: T hrough a fo /tyugUS qt^JrV of natur e, there is a measu rable difference in ^^C content 
hetwgen bipsynthetic and pharmaceutical testosterone . This is because they apse finom different 
pathways. Bigsynt^etjc t ^ostero n? i^ made in the human body from cholefst^roL Pharmaceutical 
testosterone is synthesized from plant products (soy and others). It contains Ifess ^C than natural or ' 
endogenous testosterone, therefore its ^O'^ ratio is lower. By measuring just how much lower, if 
at all, the GC/C/IRMS method determines whether the testosterone is from pharmaceutical or 
endogenous sources. T Trjnary <rterojds with a low delta value originate from pharmaceutical steroi ds. 

Role of steroid metabolism: Endogenous testosterone is biosynthesized from; cholesterol via a 
complicated pathway which can be abbreviated as cholesterol --> pregnenolone -^ progesterone -^ 
androstenedione -> testosterone. After testosterone is biosynthesized, it is metabolized or broken 
down to DHT, androsterone, etiocholanolone, 5a-diol and 5p-dtoL All these, steroids appear m 
human urine. If an individual takes pha rpij^r^ttiml testngtsm ne. the testosterone in the„u rin e will b e 
l abeled with ^ I nw ^C/^^ C ratio and so will all the metabolites of testosterone.^ Thus by detennining 
the ^C/^^C ratio of urine 5oi-diol and sp-diol (testosterone metabolites), the test is determining 
whether the metabolites came from natural or pharmaceutical testosterone. 5p-pdiol is not involved 
in testosterone metabolism, therefore it is not affected by taking testosterone, and that makes it a 
good endogenous reference compound (ERC). 

Different types of GC/C/IRMS analysis: The CIR test can be used in several different ways to detect 
the use of many different steroids. The selection of which steroids to measurer the ^C/^^C ratio on is 
complex and depends on urine volume, costs, time, and other factors. In the form of the CIR test 
\x^d for this report, the measurement is done on 5a-diol, SP-diol, and ERC. If jheval ue for 5c-dio l 
is b etween about >24,5 an d -2 7.9 delta, and^if it is sim llaiLtQ th_gJERCA^alueJt isjiarmaj. If it }s low 
(;=;;;xr/> T^^g^fhy^Pth^Tw?.? 9 and mQre"nig a5ve than the ERC va lueY this indicates tha t the individu al 
sz^SGO^glS^^SnelisedX^^ 
pro grams prohib itthe use of all these steroids. 
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Travis Tygart 



From: 

>nt: 

j: 
Cc: 
Subject: 



Don Catlin [dcatlin@uda.edu] 
Friday, May 02, 2003 1:08 PM 
Travis Tygart Lan7 Bowers 
Ryan Connolly (E-maii); Brian Ahrens 
request for CIR analysis 



dr dient 
interpretatfon.rtf ... 



Dear^arry and Travis: 



Enclosed is/6\ir protocol for performing cir analyses* We follow this p: 
several is^^es that need to be sorted out before a decision can be made 



ftocol There are 



We do 
oppos 

attemp 
staf 



noyt offer the assay on a routine basis. If you wish to have it next idonday^ as 
ed/to the once a month schedule noted in section 'turn-around-time', we \e will 
to accomodate your stat request but it will depend on the availabilty o^ key 
I will write again once I know the answer. 



The See will be $600. and we need an email from you noting that USADA will be respcmsible ^ 
for /the fee. We cannot be responsible for collectincr from lAAF. \ i^ 



You need to tell us if the analysis should be performed on the A or B. 

Ypu also need to tell us whether you wish to have the Diol or the A&E analysis. The 
roncentraion of the 5a and 5b diol are low thus we need 30 mL for the Diol assay. We 
■ecommend the diol assay. 



7 



need 15 mL for the TE and another 15 mL in reserve in case we need to repeat it. The2\e 
are only 50 mL total thus we do not have enough. We need to make decisions on volumes. I 
you" ask for the cir on the A leftovers, t hat will solve the problem . 

We need the prior TEs as described in item 'Requests, ' . 

It will take at least two days for the cir analysis to be completed. The athlete will not 
be able to watch both assays simultaneously due to space issues. 

Just so we cover all the potential points of conflict, if the athlete chooses to observe 
the entire procedure, they could be. here for 48 hours. We will provide an escort Shper. 
^day for two days. If more time is required we will have to bill USADA for the time. 

^ A^l things considered, performing a TE and a CIR simultaneously on one sample on shorts 
^ notice will not be simple, thus it would be better to schedule them sequentially. 

Don 
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UNIVERSITY OF CALIFORNIA, LOS ANGELES 



BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVEHSIDE • SAN DIECO • SAN FRANCISCO 




UCLA 



SANTA BARBARA • SANTA CRUZ 



UCLA OLYMPIC ANALYTICAL LABORATORY 
DEPARTNiENT OF PHARMACOLOGY 

Mav 1 Q 700'^ ^^^^-^ SCHOOL OF MEDICINE 

iviay i:r, ^VUJ > 2122 GRANVILLE AVENUE 

LOS ANGELES. CALIFORNU 90025 
PHONE (310) 825-2635 

To: Clients of the UCLA Olympic Laboratory fax (3io) 205-9077 

Regarding: Carbon Isotope Ratio measurements. Update 4 r 

This letter is to update you on the availability of carbon isotope ratio analyses. We have resumed 
research on the carbon isotope ratio analysis, therefore we are now able to perform CIR analyses on 
service samples. 

REQUESTS 

Currently when you request a CIR analysis we perform the "DIOL" assay. The procedure is to 
request a CIR analysis by fax or email and to provide the sample number. We also request that you 
provide the sample numbers corresponding to prior samples that we have analyzed from the same 
athlete. 

We will check the original data on the sample (primarily concentration of diols) and determine if the * 
analysis is likely to be successful. If the DIOL assay is not likely to succeed we will perform the 
ANDRO & ETIO assay. If you request that we attempt the DIOL assay anyway we will do so and 
report the results. If the DIOL assay yields an indeterminate result, you will have the option of 
requesting the ANDRO & ETIO assay. 

DIOL ASSAY 

The DIOL assay determines the carbon isotope ratio (delta value) of two diol metabolites of 
testosterone which we refer to as Ml and M2, and one metabolite of a testosterone precursor 
(Pdiol). Please review prior updates, particularly update 3 dated June 21, 2001, for the details of the 
analysis and the interpretation. The reporting categories remain: positive, negative, and 
indeterminate. 

ANDRO & ETIO ASSAY 

The advantages are that compared to the DIOL assay, the ANDRO & ETIO assay is simpler to 
perform, less expensive, and it almost always yields definitive results. The disadvantage is that 
there is no Pdiol to serve as an endogenous reference compound (ERC), therefore we are not able to 
calculate ratios or difference scores. Most cKents prefer the DIOL assay, however we suspect that in 
the future the Andro & Etio assay will be developed to the point where the lack of an ERC will not 
be considered a disadvantage, 

SAMPLES FROM OTHER LABORATORIES - no change in policy, see prior updates. 
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GENDER 

At the present time UCLA does not have a complete database on CTR values for females. The 
concentrations of diols are generally lower in samples obtained from females and we have not yet 
developed a method for low-level diol samples. If you request a CIR analysis on a female sample 
we will attempt the DIOL analysis as described above. If the assay is not successful you may then 
request the ANDRO & ETIO assay. Or, you may request the ANDRO & ETIO analysis directly. 

EPITESTOSTERONE 

The assay development has been completed and we have published a paper in a peer-reviewed 
journal. [Aguilera R, Hatton CK, Catlin DH. Detection of doping with epitestosterone by isotope 
ratio mass spectrometry. Clin Chem 2002;48:629-636] The assay is recommended for samples 
reported as "epitestosterone > 200 ng/ml". 

TURN-AROUND TIME 

In an attempt to keep the costs down we are performing the analyses one week per month. Typically 
this IS the fourth week of the month. It takes about a week to complete the analysis, calculate the 
results, and the issue the report. 

COSTS 

In 2000 we performed about 20 CIR analyses and charged $600/sample. Our costs were 
approximately 540,000. We had to discontinue the CIR analyses in 2001 due to continuing losses 
and lack of research support. Based on our best estimate of the number of CIR analyses we expect 
to perforai m the next year we have established the following fee schedule assuming that the work is 
performed only one week per month: 

DIOL assay 400. 

ANDRO & ETIO assay 350. 

Epitestosterone assay 350. 

In the event that you cannot wait for the monthly analysis we can do the analyses on a stat basis for 
the above fee plus 950. per batch. 

FEEDBACK 

We recognize that the CIR analysis is evolving and that there are many different ways to manage 
h-eat, and report the data. We would be very pleased to receive your comments on the matters 
descnbed herein. 

Sincerely, 





Don H. Catlin, M-Df Michael H. Sekera 

Director Scientific Director 
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United states Anti-Doping Agency 

1330 Lake Plaza Drive. Suite 260 
Colorado Springs. CO 80906 
Phone: (719) 785-2000 
Fax: (719) 785-2001 
usada@usantfdoping.org 




To: 


Dr. Catlin or Michael Sekera 


or Ana Reyes From: 


Linda Barnes 




Fax: 


310-206-9077 


Date: 


July 26, 2006 




Phone: 


719-785-2024 


Pages: 


2, Including cover 


sheet 



Re: Request for T/E Ratio Infonnation CC: 



D Urgent D For Review D Please Comment D Please Reply D Please Recycle 



URGENT 



We have an athlete with that has been reported as having an elevated T/E ratio and a positive CIR analysis from 
another laboratory. We will need to do a follow up investigation on this athlete. 

As part of our follow-up investigation of this athlete, we will need to obtain additional information on the 
athlete's prior samples. I have attached a hst of the sample #'s and collection dates. We need T/E ratio as weB 
specific gravity and pH on each sample, if possible. 

Also, in continuing to evaluate the best method to assess elevated T/E ratio tests, we would like to be able to 
evaluate the steroid profile, as reported by Donike. While we understand the measurement of androsterone, 
etiocholanolone, 1 ip-hydroxyandrosterone, 1 Ip-hyroxyetiocholanolone in the screening and confirmation 
methods and epitestosterone and testosterone in the screening method are not quantitative, some review panels 
and international federations have found them of benefit. 

Thank you for the extra eflFort I know this entails. 

Best regards, 



mda Barnes, Testing Results Manager 



CONFIDENTIALITY NOTE: The information contained in this facsimile transmittal sheet and document(s) that follow are for 
the exclusive use of the addressee and may contain confidential, privileged and nondisclosable Infomfiation. If the recipient of 
this facsimile Is not the addressee, or a person responsible for delivering this fecsimile to the addressee, such recipient is 
strictly prohibited from reading, photocopying, distributing or otherwise using this facsimile transmission, or its contents. In any 
way. If the recipient has received this fecsimile transmission in error, please call us Immediately and r^— ^"^ f<^r^rniia 
transmission to us via the United States Postal Service. Thank you. USAD A OdR'X 



Date 


Test Type 


Sample Number 


Outcome 


Result 


4/10/2006 


Out of Competitron 


1504999 


Completed 


Negative 


1/6/2006 


Out of Competition 


493091 


Completed 


Negative 


11/5/2005 


Out of Competition 


493084 


Completed 


Negative 


10/7/2005 


Out of Competition 


491607 


Completed 


Negative 


1/8/2005 


Out of Competition 


485155 


Completed 


Negative 


11/26/2003 


Out of Competition 


476315 


Completed 


Negative 


12/8/2002 


Out of Competition 


466193 


Completed 


Negative 
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Linda Barnes 



From: 

Sent: 

To: 

Cc: 

Subject: 



Linda Barnes 

Tuesday, August 01, 2006 1:15 PM 

'Ana Reyes' 

Travis Tygart 

Request for T/E Ratio Info 



Ana 



I just re-faxed a request for steroid concentration info that I sent to the lab last week 
Can you please check on the status of this request for me? 



Thanks for your help. 



Linda Barnes 



Testing Results Manager 



719-785-2024 



IbarnesQusant idoping . org 
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Johncie Wingard 



m: Don Catlin [dcatlin@ucla.edu] 

Sent: Tuesday, August 01 , 2006 5:1 7 PM 

To: Travis Tygart 

Subject: Data you requested 

Attachments: USADA TE ratio Cycling 7-27-06.xls 



1/31/2007 
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Johncie Wingard 



• . ^m: Philippe Verbiest [philippe.verbiest@skynet.be] 
Sent: Tuesday, August 08, 2006 12:00 PM 
To: Travis Tygart 

Subject: Landis 

Dear Travis, 

A fax was sent to you by C. Varin concerning Floyd Landis. This fax contains an error. 

Please disregard and destroy this fax. A new fax will be sent tomorrow. 

Regards, 

Ph. Verbiest 
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Johncie Wingafd 



r • om: Philippe Verbiest [philippe.verbiest@skynet.be] 

Sent: Wednesday. August 09, 2006 9:21 AM 

To: Linda Barnes 

Cc: Travis Tygart 

Subject: RE: Fax received from UCI 

Dear Ms Barnes 

Thank you and best regards, 

Ph. Verbiest 



From: Linda Barnes [mailto:lbarnes@usantidoping.org] 
Sent: mardi, 8. aoOt 2006 22:37 
To: philippe.verbiest@skynetbe 
Subject: Fax received from UCI 

Mr. Verbiest 

Travis Tygart asked that I send you an e-mail confirming that I have shredded the documents faxed earlier to USADA today. No 
copies were kept and nothing was sent to any other entity. 

Be egards, 

Linda Barnes 

Testing Results Manager 

719-785-2024 

IbarnesSusantidopinq , orcf 



CONRDENTIALTTY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it may 
contain information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for 
delivering it to the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, 
copying, printing, distribution or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by telephone or retum e-mail 
and delete the original transmission and its attachments without reading or saving in any manner. Thank you. 
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INTERNATIONAL CYCLING UNION 



USADA 

Mr- Trayjs Tygart 

Senior Managing Director and 
General Counsel 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906-4651 



First by fax: + 1 719 785 20 01 



Aigle, 9 August 2006 
Ref: Anti-doping / CV / pq 



Dear Mr, Tygart, 
Please find enclosed: 

1) a table with the T/E ratio's of Floyd Landis as from September 1999 ("0" means 
that no T/E measurement was made); and 

2) a copy of the corresponding laboratory reports of 2005 and 2006. 
Sincerely Yours, 



Anti-Doping Services: 




Christian VARIN, Manager 



End. 



CH 1860 Aigle / Switzeriand 

a)+41 24 468 58 1 1 fax +41 24 468 58 1 2 

www.uci.ch 
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LANDIS FLOYD 



LANDIS FLOYD 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



LANDIS Floyd 



08.09.1999 



18.09.1999 



26.01.2000 



30.04.2000 



24.08.2000 



26.08.2000 



01.04.2001 



26.06.2001 



T0irRDE 
L'AVENIR 



GPDES 
NATIONS 



TOUR DE 
LANGKAW! 
ETAPE 1 



VUELTA 
CICUSTAA 
LA RIOJA 



TOUR 
POITOU . 
CHARENTE 
S 



TOUR 
POITOU 
CHARENTE 
S 



CRITERIUM 

INTERNATI 

ONAL 



ROUTE DU 
SUD 



PARIS 



PARIS 



PENANG 



MADRID 



PARIS 



PARIS 



PARIS 



PARIS 



16.06.2002 



26.07.2003 



15.08.2003 



22.02.2004 



09.03.2004 



04.09.2004 



11.09.2004 



12.09.2004 



13.09.2004 



LANDIS Floyd t 14.09.2004 [ 



CRITERIUM 
DU 

DAUPHINE 
LIBERE 



TOUR DE 
FRANCE 



VUELTA 

CICUSTAA 

BURGOS 



VOLTAAO 
ALGARVE. 



PARIS - 
NICE 



VUELTA A 
ESPANIA 



VUELTA A 
ESPAISIA 



VUELTA A 
ESPAISIA 



VUELTA A 
ESPAISIA 



VUELTA A 
ESPAISIA 



PARIS 



FRANCE 



FRANCE 



MALAISIE 



ESPAGNE 



FRANCE 



186671 



185105 



055383 



311370 



FRANCE 



217243 



FRANCE 



FRANCE 



FRANCE 



PARIS 



FRANCE 



MADRID 
LISBONN 

E 



PARIS 



MADRID 



MADRID 



MADRID 



MADRID 



MADRID 



ESPAGNE 



PORTUGA 
L 



FRANCE 



ESPAGNE 



ESPAGNE 



ESPAGNE 



ESPAGNE 



ESPAGNE 



217241 



216923 



210038 



176593 



808345 



336873 



277821 



289130 



342599 



342856 



342850 



348369 



347883 



2.1 



2.1 



1.5 



0.9 



1.1 



1.1 



1.2 



0.9 



JL5 




.0.9 

1.7 



1.4 



1.3 
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LANDIS Floyd 


21.04.2005 


TOUR DE 
GEORGIA 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


920460 





LANDIS Floyd 


22.04.2005 


TOUR DE 
GEORGIA 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


920462 





LANDIS Floyd 


17.07.2005 


TOUR DE 
FRANCE 


PARIS 


FRANCE 


874535 


2.2 


LANDIS Floyd 


22.02.2006 


TOUR OF 

CALIFORNI 

A 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


951826 





LANDIS Floyd 


23.02.2006 


TOUR OF 

CALIFORNI 

A 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


951875 





LANDIS Floyd 


24.02.2006 


TOUR OF 

CALIFORNI 

A 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


951828 





LANDIS Floyd 


25.02.2006 


TOUR OF 

CALIFORNI 

A 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


951866 





LANDIS Floyd 


26^02.2006 


TOUR OF 

CALIFORNI 

A 


LOS 

ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
U.E 


951872 





LANDIS Floyd 


08.03.2006 


PARIS - 
NICE '- 


PARIS 


FRANCE 


876013 


1.5 


LANDIS Floyd 


09.03.2006 


PARIS - 

NICE 


PARIS 


FRANCE 


874285 


1.5 


LANDIS Floyd 


10.03.2006 


PARIS - 

NICE 


PARIS 


FRANCE 


872364 


1.3 


LANDIS Floyd 


11.03.2006 


PARIS - 
NICE 


PARIS 


FRANCE 


872357 


1.6 


LANDIS Floyd 


12.03.2006 


PARIS - 
NICE 


PARIS 


FRANCE 


876004 


1.6 


LANDIS Floyd 


20.04.2006 


TOUR DE 
GEORGIA 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


951792 


■ 




LANDIS Floyd 


21.04.2006 


TOUR DE 
GEORGIA 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


951789 





LANDIS Floyd 


22.04.2006 


TOUR DE 
GEORGIA 


LOS 
ANGELES 


ETATS- 
UNIS 

D'AMERIQ 
UE 


951787 
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PROCES-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL ! / CONFIDENTIAL I 



Nom et prenorn du Sportif / Name of person to be tested : 



Adresse / Postal acipess : 



se / Postal adcess : >. . , T^ 



N°de licence: ^ /. -. ,_.v.i — '/-v rt/ 



Nationallte/Nationality : Date de nais^ance^ 




■/D /Y_ 



Sexe/Sex: 

F D 



Federation - Discipline / Sport : 



'/strSL 



Nom del'epreuve-Ville-CE/ Event and place: ^/?'f _^ 



Nationalrte de la Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : — — — — '- 

tfTf ^ - 



Organisme demandant le controle / Organization requesting the test : 
D Ministere charge des Sports 
D Direction reglonalede (a Jeunesse et des Sports 
D Federation nationale 
JQ Federation Internationale ^___^___^_ 



Type de controje/Type oftbst: 
Inopine : Qui D NonPS> 



Competition 
Internationale ^ 
Nationale D 

Regionale D 



Hors competition 

En club n 
Stage hors club D 
Cabinet medical D 
Suivt D 



Notification de controle et accuse de reception /Notification of testing and acknowledgement 



Vous stes convoque(e) a un controle antidopage/You are hereby summoned to appearfor doping test 



te/Date: Z / I Heurede rermsede la notification ; 



cation: Lieu du controle /Place of test i-^ jl^ ^ r ^ 



Jb conflrme avoir regu et pris connaissance de cette convocation. Je sals 
que je serai en infraction et que je serai passible de sanctions si je ns me 
presente pas au controle, muni{e) d'une ficence de comp§tition avec photo 
en cours de validite. Je prends acte que je peux me faire accompagner lors 
du controle par une personne de mon choix. 

I hereliy acknowledge that I have received and examined this summons. 
I am aware that J will be violating the charter of the organization ff I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. Tm informed that I may be 
accompanied by one person of my choice during testing. 



Nom et signature du sportif a controler : 
Printname and signature^f per^ojQ to Jtip tested 





r^e^^T 



Nam et prenorn du medecin / Name of doctor 
(en toutes lettres) 



f7TtLf<NAm^', — -Bttuw^ 



Signature du Medecin : 
Signature of Doctor : 




"S? 



Realisation du controle /Test compietion 



Heure d'arriyee/Tlme of arrh^al : 




'ee/Timeotflr 

MS h 



Date du prelevement/ Sampling date : 



Heure du prelevement/ Sampling time : 

/5. SO h 



Echantillons k et B / Samples A and B 

Code Racon (etcoritainer) n" / bottie Code 



fcj^ — t*/ tiaita^f-",i£^ • ■ /- 



Quantite totale d'urine, sang, ml 
Total amount of urinBi blood, ml 

//O ML 



Identification / Identification : 
Licence /Licence; 13 
Carte d'identite/ ID: D 
Passeport / Passport :D 
Autre /Other: ^ 




Ec hantillon d'urine insuffisant/ Insufficient urine sample 

celles intennediaires (a utifiser en cas d'echantillon insuffisant, si moins de 75 ml d'urine). 
I Intennediary seal numberjs) (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier n^/Rrstn" 



Deuxieme n"/ Second n* 



Troisleme n"/ Third n" 



Constat de non-venue au controle /The athlete failed to come for control 



Signature du Medecin /Signature of Doctor: 



Medicaments /Drugs gl QUI NON D CA^'T ) 




Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 
been recently used : 
., (eventuellement nom du medecin prescripteur) ■ r <^ 

Confirmation /Confirmation^ '^ , ^ 



7^'' -J 



5.7 ;• 



Je declare sur I'honneur que les renseignements que j'al donnes ci-dessus sont exacts 
et que j'approuve la procedure de controle./! declare of honour that the information ' 
have given above is true and I approve the testing procedure. 




Signature du Delegue Federal 
Signature of Federal Delegate 



Signature du sportif controle : 
-VH Signature ofeoersoi^tested 




•.^ 



Signature du Medecin : 
Signature of Doctor: 




Signature de Taccompagnateurleventuel): 
Signature of accompanying persojijif-^nyl : 




Exemolaire destine au President de ia Federation Intemationale 



USADA 0495 




LABORATOIRE NATIONAL 
DE DEPtSTAGE £>LI DOTAOE 



Chatenay-Malabiy, le 26 juiUet 2006 



28461 



RAPPORT DUNAT.YSE N° 193/07 



Votre demande d*anaiyses conventionnelles 



Prelevemeptfs^ du DrTOLLENAERE 

Sport : CycKsme (UCI) 

Epreuve et lieu : TDF 2006 : 20^"**^ etape i PARIS 

Date: 23/07/2006 

Reception defs) rechantillopfs) d^urine ; 

Date : 23/07/2006 

Type de materiel : Berlinger 

Nombre d'echantmon(s) : 3 (sur 3 echantillons regus) 

Nombre de rapport(s) d^analyse : 2 

Reference de(s) rechantillon(s) : - 193/07^994171 



Resultats (Cfriferentiels en vigueur : AMA/reglementation nationale : Controle en competition) 



Date de debut des analyses : 



24/07/2006 



Methodes de depistage ntilisees : chromatographies gazeuse (ES02, ES02C, ES04, ES05) et 
liquide (ES03, ES03B) coiq)lees ou non a la spectrometrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B). 



Conclusions: Recherche de substance s riopantes negative 




Destinataires : 

- Union Cycliste Intematibnale - C-VARIN (CH 1 860 AIGLE - SUISSE) 

- Dr. GENSOH Charge d'instmction a la Federation Fran?aise de Cyclisirie (4 me du Poete - 33700 MERIGNAC) 
» President du Conseil de Prevention et de Lutte contre le Dopage (39 rue St Dominique - 75007 PARIS) 



Lc laboratoire n*est pas responsable du prclevcmcnt des echantillons. La reproduction de cc r^jport d'analyse n'cst autorisee que 
sous sa forme intcgralc. II est confidcntiel et coraporte 1 page{s). 

1/1 



143 avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Tel6copie : +33 (0)1 46 60 30 17 - e-maU : direction@Inddcom 



USADA 0496 




LABOaATOIKE t4ATlONAl 
Ot DEriSTAOE DV DOPASE 



ANNEXE AU RAPPORT D' ANALYSE N° 193/07 



Resiiltats des rapports T/E 



Reference des echantillons 



T/E 



994171 



1.0 



J.deCEKtn 





Le laboratoire n*est pas responsablc du pr6Ievement des echantilldns. La reproduction de cctte annexe n'est autorisee que sous sa fornie 
intcgrale. EDe est confidenti'elle et comporte 1 page(s). 

1/1 



USADA 0497 



PROCES-VERBAL fee ibNTROLE ANTIDOPAGE / DOPING CONTROL FORM 



CONRDENTIEL ! / CONFIDENTIAL ! 



Mom et prenom dti Sportrf / Name of person to be tested : 



i./<}AO'i 



fJJMl 



Adresse / Postal adress : 






N** de licence : 



Nationalite/Nationarrtv: Date de naissance : 

Birth Date: ^ _ 



Sexe / Sex : 

MM 
F D 



Federation - Discipline / Sport : 

■LLC) - f-ff ^.VrLlsynt 



Nomde I'epreuve -Ville-CP/ Event and place : 



Nationalite de ta Federation dont releve !e sportif /The Federation's nationality 
of the person to be tested : '• 



WPt 



Organisme demandant ie controle / Organization requesting the test : 

n Ministere charge des Sports 

D Direction regionaie de la Jeunesse et ^^z Sports 

D Federation nationals 

jg'Federation internationale . 



Type de controle /Type of test : 
Inopine : Qui D Wm^ 



Competition 
Internationale ^ 
Nationale D 

Regionale D 



Hors competition 

En club D 
Stage hors club G 
Cabinet medical D 
Suivi D 



Notification decontroieet accuse de reception /Notification of tert^ 



Vous etes convoque(e) a un controle antidopage/You are hereby summoned to appear for doping test 

2mL 



Gate /Date:/ 



Heure de remise de la notification : 



Lieu du controle /Place of test: , 



Je confirme^voir re^u et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
pr6sente pas au controle, muniteld'une licence de competition avec photo 
en cours de validite. Je prends arte que je peux me faire accompagner lors 
du controle par une personne de mon.choix. 



hereby acknowledge that I have received and examined tiiis summons, [^gfjj^et prenom du medecin / Name of docton 
am aware tiiat \ will be violating tiie charter of tiie organization if.l do /gn ^^tes lettres} 



I am aware tiiat \ will be violating tiie charter of the organization 
not attend tiie test for which ! may be sanctionned. Bring a valid identifica- 
tion or a valid competition card witii a photo. Tm informed tiiat I may be 
accompanied by one person of my choice during testing. 



Nomet signature du sportif a controler: i^/l^lfl'i 
Print name and signature of person to be tested 



Nom et signature du Delegue Federal /Name an^m)ature of Fe^ral Delegate : " 



(en toutes lettres) 



r_£SAjfflD: 




Realisation du controle /Test completion 



Heure d'arrivee/Time of arrival : 

AliM- 



Date du prelevement/ Sampling date : 

Echantillons A et B /samples A and B 

Code Flacon (et container) n"/ bottle Code 



Heure du Drelevement/Sampling time.: 

Mm o6 



-^^wu 



Quantite totale d'urine, sang, ml 
Total amount of unne, blood, mi 



Identification / Identification : 
Licence / Licence : JST 
Carte d'identite/ ID: D 
Passeport/ Passport :D 
Autre /Other: D 



Densite / Soecific Gravity 



pH/pH 



i"' 



l^ hantlllon d'urine insuffisant/ Insufficient urine sample 

Jelles intermediaires (a utiliser en cas d'echantillon insuffisant si moins de 75 ml d'urine)."^ 
intemiediary seal number(s) (for use in the case of an insufficient sample, less than 75 ml of urine).- 



' ^ 



Premier n»/ Rrst n" 



Deuxieme n**/ Second n" 



Troisiemen"/ Third n" 



Constat de non-venue au controle /The athlete failed to come-lof cftntrot 



Signature du Medecin / Signature of Doctor : 





Refus 
Refusal 




Qui 




Non 


Empechement 
Obstacle 


Ou! 




Non 



Medicaments /Drugs QUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(eventuelleo^ent nom du medecin prescnpteuf-) /v / 




Confirmation / Confirmation 



rnentaijBs^ur la procedure / Comments on procedure : 



\ 



Je declare sur I'honneur que les renseignements que f at donnes ci-dessus sont exacts 
etque j'approuve la procedure de controle./ 1 declare of honour tiiat tiie information I 
have given above is true and I approve tiie testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate 




Ptr/^f^r*'*^ 



Signature du sportif controle : 
Signature of person tested : 



Signature du Medecin : 
Signature of Doctor : 




Signature de raccompagnateur|eventuel)j 
Signature of aqgompanying person (if ^ 




iz=^- 





Fynmnlntra ilesttne »» PrRsirfRnt rift !« FRriBratinn lntRm;itinn»lA 



USADA 0498 




LABORATOIRE NATIONAL 
DE DEPISTAGE DU DOPAGE 



Cfaatenay-Malabry, le 26juillet2006 



28459 



RAPPORT D^ AN AT.YSEN^ 188/07 



Votre demande d^analyses conventionneBes 



PreleVementfsVdu Dr BORDABERRY 

Sport : Cyclisme (UCI) 

Epreuve et lieu : TDF 2006 : IP^"*" etape a Montceau les mines 

Date : 22/07/2006 

Reception defsYl'echantillonfs) d^nrme ; 

Date: 22/07/2006 

Type de materiel: Berlinger 

Nombre d*echantillon(s) : 3 (sur 3 echantillons re?us) 

Nombre de rapport(s) d*analyse : 2 - 

Reference de(s) rechantaion(s) : -1 88/07^994080 



Resultats (Cfreferentiels en vigueur : AMA/reglementation nationale : Controle en competition) 



Date de debut des analyses : 



23/07/2006 



Methodes de depistage utilisees : chromatographies gazeuse (ES02, ES02C, ES04, ES05) et 
liquide (ES03, ES03B) couplees ou non a la spectrometrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B). 



Coiiclnsions ; Recherche d e substances donantes negative 



NB : Echantillon IST 994080 : Les resultats des essais ES04 et ES05 ne sont pas 

exploitables en raison d*ime inhibition de la derivation due a une interference 



J.de 




Dcstinat^rcs * 

. Union Cycliste hitemationale - C-VAEJN (CH 1860 AIGLE - SUISSE) 

- Dr. GENSON, Charge d'instruction i la Federation Fran9aise de Cyclisme (4 rue du Poete - 33700 MERIGNAC) 

- President du Conseil de Prevention et de Lutte contre le Dopage (39 rue St Doniinique - 75007 PARIS) 

Le laboratoire n'est pas responsable du prclevemcnt des echantUlons. La reproduction dc ce rapport d'anaJyse n'est autorisee que 
sous sa forme intcgrale. D est confidentiel et compoite 1 pagc{s), 

1/1 



143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-mail : direction@lBddxom 



USADA 0499 




LAlOBATOtRE MATIONAl 
DE DErl»TASE t»V DOPAOE 



ANNF-XE AU RAPPORT P' ANALYSE N" 188/07 



Resaltats des rapports T/E 



Reference des echantillons 



T/E 



994080 



2.5 




Le laboraloire n'est pas responsabJe du prelevement des echantillons. La reproduction de cette annexe n'est aatorisee que sous sa fomw 
integrale. Elle est confidentielle et con^rte 1 page(s). 

1/1 



USADA 0500 



PROCfeS-VERBAL DE CONTROLE ANTIDOPAQE / DOPING CONTROL FORM 

CONFIDENTIEL !/ CONFIDENTIAL ! 



Norn et prenom du Sportif / Name of person to be tested : 



//if/b/S. f-toyj> 



AdressB/ Postal adress: ^ /, 7> ^ 



US. A 



onToLnl Ce^^ /9r^/o/v 



NationalJte/IMationarrty : Date de naissance : 



Sexe / Sex : 

F D 



Federation -Discipline /Sport- * ^ 



NoDLderepreuve-Villa-CP/ Event and piace:£>^c ^ 

/f7aA 3£ f^/?4^c& /5 ^T 



Nationaiite de la Federation dontreleve te sportif /The Federation's nationafity 
of the person to be tested : = 



Organisme demandant le controle/ Organization requesting the test: 
D Ministere charge 6bs Sports 
D Direction regionaie de la Jeunesse et des Sports 
D Federation nationale 
^Federation Internationale 



Type de controle /Type of test : 
Inopine : Qui D Non^ 



Competition 
Internationale 5S 
Nationale D 

Regionaie D 



Mors competition 

En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Notification de controle et accuse de reception /Notification of testing and acknowledgement 



Vous etes convoquele) a un controle antidopage / You are hereby summoned to appear for doping test 



/"^ate/Date* ~r Heure de remise de la notification : Lieu du controle/ Place of test: 



Je confirniB avoir re^u et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presente pas au controle, muni(e) d'une licence de competition avec photo 
en cours de validite. Je prends acta que je peux mefarre accompagner tors 
du controle par une personne de mon chobc. 

I hereby acknowledge that I have received and examined this summons. 
I am aware that I will be violating the charter of the organization if I do 
not attend the test for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that ! may be 
accompanied by one person of my choice during testing. 



Norn et signature du sportif a controler : 
Printname and signature of person to be tested 



Mom etsignaturMu Delegue Eederal/ Name and 



Nom et prenom du medecin / Name of doctor : 
(en toutes lettres) 



mttlSMKEL 




fdei^Bjg^te : 
''n^ipatinCTirRSBdecin : 



SignatupgyOf Doctor : 




Realisation du controle /Test completion 



Heure d'arrivee/Tlme of arrival : 



Date du preievement/ Sampling da^ : 



Heure du prelevement/SampIingtime : 



Echantillons A et B / Samples A and B 

Code Fbcon (et container) n" / bottle Code 



de M£LCon (et contamer; n") 



Quantite totale d'unne, sang, ml 
Total amount of unne, blood, ml 

/DO /u L 



Identification/ Identification : 
Licence /Licence: /S 
Carte d'identite/ ID: D 
Passeport/ Passport :D 
Autre /Other: :© 



Denslte/ Specific Gravity 



fi£ 



JEchantillon d'urine insuffisant/ Insufficient urine sample 



/celles intermedia Ires (a utiliser en cas d^^jjhantillon insuffisant si moins de 75 ml d'urine}. 
Intermediary seal number(s) (for use irj,lh^^e of an insufficient sample, Iesstiian75 ml of urine). 



Premier n" / Rrst n"* D^uxfefhe n" / Second n" 



Troisieme n*/ Third n" 



C onstat de non-venue au controle /The athlete failed to come for control 

Signature du Medecin/ Sign8turg..efUoctor : 



Refus 
Refusal 



Qui 



Non 



Empechement 
Obstacle 



Oui 



Non 



Medicaments /DrugsPd OUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(eventuellement nom du medecin prescripteur) , ^ ..^ . 






Confirmation / Confirmation 



/' ■ \ 



Commentaires sur la procedure/ Comments on procedure : 

_ ^ c 




Je declare sur I'honneur que les renseignements que j'ai donnas ci-dessus sont exacts 
etque j'approuve la procedure de contrSje. /I declare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegat 




Signature du sportif controle 
Signature of person tested : 




Signature du Medecin : 
Signature of Doctor: 




Signature de Taccompagnateur (eventuel) : 
Signature of accompanying person 





UJ 

Z 
o 

Z 



Exemplaire destine au President de la Federatioh Internationale 



USADA 0501 




LAftORATOlRE NATIONAL 
DE DEPISTAGE DU DOPAGE 



Chatenay-Malabry, le 22 juillet 2006 



28384 



RAPPORT D^ANAT.YSE N° 151/07 



Voire demande d'analyses conventionndles 



Prelevementrs^ du Dr TOLLENAERE 

Sport: Cyclisme (UCI) 

Epreuve et Ueu : TDF 2006 15^"" etape a FAlpe d'Huez 

Date : 18/07/2006 

Reception defs) rechantilloiifs) d'urine : 

Date : 18/07/2006 

Type de materiel : Berlinger 

Nombre d'echantiUon(s) : 2 (sur 3 echantiUons re?us) 

Nombre de rapport(s) d' analyse : 3 

Reference de(s) rechantillon(s) : 151/07^994075 



Resultats (Cfreferentiels en vigueur : AMA/reglementation nationale : Controle en competition) 



Date de debut des analyses : 



19/07/2006 



Methodes de denistage utillsees : chromatographies gazeuse (ES02, ES02C, ES04, ES05) et 
liquide (ES03, ES03B) couplees ou non a la spectrometrie de masse, immtmochimie (ES06) et 
colorimetrie (ES08B). 



ronclusions ; Recherche de substanc es dopantes n6p;ative 



Destinataires : 




- Union Cycliste Internationale - C-VARIN (CH 1 860 AIGLE - SUISSE) 

- Dr. GENSON, Charge d'instruction a la Federation Fran9aise de Cyclisme (4 rue du Poete - 33700 MERIGNAQ 

- President du Conseil de Prevention et de Lutte centre le Dopage (39 rue St Dominique - 75007 PARIS) 

Lc laboratoire n'est pas responsable du prelevement des echantiUons. La reproduction de ce rapport d'analyse n'est autorisee que 
sous sa forme intcgrale. II est confidentici et comporte 1 page(s). 



143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie ; +33 (0)1 46 60 30 17 > e-maH : direction@Indd.com 



USADA 0502 




LA»(>*A.TOIKE NATIONAI 
D£ DEriSTAOE DU DOrA(?E 



ANNEXE AUX RAPPORTS D'ANALYSE N** 151/07 et 151/07-00 



Resiiltats des rapports T/E 



Reference desechantillons 



T/E 



994075 



1.8 




Le laboratoire n'est pas responsable du prelevement des echantillons. La reproduction de cette annexe n'est autorisee que sons sa fornie 
integrale. Elle est confidentielle et comporte 1 page(s). 

1/1 



USADA 0503 



PROCES-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

GONFIDENTIEL ! / CONFIDENTIAL I 



Nom et prenom du Sportif / Name of person to be tested : 



/fih^b /s~ FloS/Xi 



Adresse/Postalajiress^^.^^^^ f^^^^ 



13^Sh 



C4 9Z5:bj^ /f(^.f<l^^&rA 

US.f) ■ 






Nationaiite/ Nationality : Date de naissance : 



Sexe/Sex: 

F D 



Nationalhe de la Federation dontreleve le sportif /The Federation's nationality 
of the person to be tested : 



Li'S^A'_ 



Organisme demandant le controle / Organization requesting t^e test : 

D Ministere charge des Sports 

D Direction regionale de la Jeunesse et des Sports 

D Federation natibnale 

■ederationiriternationale _■ 



Type de controle/Type of test: 
Inopine : . Qui D . Non ^ 



Federation - Discipline /Sport ' r 



Nom del-epreuve-Ville-CP;/ Event and place: ^fzE .— - 



Competition 
Internationale & 
Nationale D 

Regionale D 



Hors competition 

En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



MotHication de controleet accuse de reception /Nqtification of testing and acknowledgement 



Vous etes convoque(e) a un controle antidopage/You are hereby summoned to appear for doping test 



(rmpr-^^oo^ 



Heure de reraise de la notification : 




Lieu du controle/ Place of test: ^ ^ \t^^ * i r^ 



Jb confimie avoir regu et pris cpnnaissance de cette convocation. Je sais 
que je serai en infraction et que je serai possible de sanctions si je ne me 
presentB pas au controle, munilel d'une licence de competition avec photo 
en cours de vafiditeTJe prends a cte que je peux me faire accompagner lors 
du controle par une personne de mon choix. 

I hereby acknowledge that I have received and examined this summons. 
\ am aware that I wilt be violating the charter of tiie organization if I dp 
not attend tiie test for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card witii a photo. Km informed that I may be 
accompanied by one person of my choice during testing. 



Nom et signature du sportif a controler: 

Print name and signature of^epsoatobeitested 



5t 



Nora et signatory Delegue Federal /J^rj^eaii^ signatu(e^^^ 



Nom et prenom du medecin / Name of doctor : 
(en toutes tettres) 



Signature.du Medecin : 
3iflnature of Doctor^yOw 



Realisation du controle/ Test completion 



Heure d'arrivi^/Tinie of/arrival : 



irnv^/Tiine ot/a 



Datedu pr^levement/SampIing date-: 



Heure du prelevemenJ/Samplingtime : 



Echantillons A et B /Samples A and B 

Code Flacon (et container) ny bottie Code 




'la;J*'—f^'^*"'f '"""/ 



Quantite tot3|e d'urine» sang, ml 
Total amount of unne, blood, ml 



Identificatiori / Identification : 
Licence /Licence: K- 
Carte dldentite/ ID: D 
Passeport/ Passport :D 
Autre /Other: B^ 



Densite/ Specific Gravity 



^/^ 



fc hantillon d%ine insuffisant/ Insufficient urine sample 

^ Jetles Intemiediaires (a utiliser en cas d^JpJwUfiion insuffisant si moins de 75 ml d'urinej. 
jhtemediary seal numberlsj (for use in tJjwiSsB of an insuffj cient sample, less than 75 ml of unne). 



rrW^ifSfi? 



Deuxieme n" / Second n" 



Troisiemen''/ Third n' 



Constat de non-venue au controle /The athtpte4aifed to come for control 

[or: 



Signature duMddecin/ Signature of. 



Refus 
Refusal 




Empechement 
Obstacle 



Oui 



Non 



Medicaments /Drugs OUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recentiy used : 

(eventueliement nom du medecin prescripteur) p^^r ^k^^j-r(\ ^^ 



m 



•^ 1,111 



Commentaires sur la procedure / Comments on procedure : 



tcir 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que far donnes ci-dessus sont exacts 
et que j'approuve Is procedure de controle. / 1 declare of honour tiiat tiie information I 
have given above is true and I approve the testing procedure. 



Signature du sportif controle : 
Signature of person 




Signature du Delegue Federal 
Signature of Federal Delegate 




Signature du Medecin : 
Signature of Doctor: 




Signature de Taccompagnateur (eventuel) : 
Signature of accompanying person (if any) : 



V 



■^fe^ 



icc;:^ 




€ 



.J iiiij ajiK I If* 



\- 



Exemplaire destine au President de la Federation Internationale 



r i 
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LABORATOIRE h4ATIONAL 
DE DEPISTAGE DU DOPAOE 



c I :i;^L.. ^m 



2S321 



Chatenay-Malabry, le 18jumet2006 



RAPPORT B> ANAT.YSR N° 128/07 



Votre demande d'anaiyses canventionnelles 



Prelevementrs) du Dr BROCHART 

Sport: Cyclisme (UCI) 

TDF 2006 : H^'^ etape a CARCASSONNE 



Epreuve et lieu : 
Date: 



14/07/2006 



Reception defs) Fechantillonfs) d^urine ; 

Date: 14/07/2006 

Type de material : Berlinger 

Nombre d'echantfflonCs) : 3 (sur 3 echantillons regus) 

Nombre de rapport(s) d' analyse : '^ 

Reference de(s) 1' echantiUon(s) : . 128/07.994276 




ESS^IS 



ACOtEDHATION 

PORTEE 
COMNUINtQUlE 
SIR DEMANDE 



Resultats (Cfreferentiels en vigueur : AMA/riglementation nationale : Controle en competition) 



Date de debut des analyses : 



15/07/2006 



Methodes de depistage utilisees : chromatographies gazeuse (ES02, ES02C*,ES04, ES05*) et 
liquide (ES03, ES03B*) couplees ou non a la spectrometrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B*). 

Conclusions ; Recherche de substances dopante s negative 




J.de 



Destinataires : 

- Union Cycliste Internationale -C-VARIN (CH 1860 AIGLE - SUISSE) 

- Dr. GENSON, Charg6 d'instniction k la F6ddration Frangaise de Cyclisme (4 me du Po^te - 33700 MERIGNAC) 

- President du Conseil de Prevention et de Lutte contre le Dopage (39 me St Dominique - 75007 PARIS) 



* Hors pOTtee de Vaccriditation COFRAC 

Le laboratoire D*est pas rcsponsable du prflfevement des 6chantilIons. La reproduction de ce rapport d'analyse n'est autorisfe que 

sous sa fomie intigrale. D csi confidentiel et comporte 1 page(s). 

1/1 



143, avenue Roger Salengro -92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-mail : direction@lnddcom 
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lAKOKATOtltS h*ATIOMAt 
DC DEPISTAOe DU DOPAOE 



ANNEXE AU RAPPORT P' ANALYSE N°128/07 



Resnltats des rapports T/E 



Reference des echantillons 



T/E 



994276 



2.0 




Le l^ratoiie n'est pas responsable du prflfevement des fchantiUons. La reproduction de cette annexe n'est autoris£e que sons sa fonne 
hsiignie. Elle est confidentieI]e et compoite 1 page(s). 

1/1 
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ORIGINAL POUR L*U.CX 
CXDNFIDENTTTEL 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

Controle urinaire / Urine test a 

1 . En competition / In competition g' 

Hors competition / ^ut ofeompetrtion u 

3. Date: ^% 




& 



ANTIDOPING CONTROL 

Test certificate 



Controle sanguin / Blood test 



Masculin / Male 
Feminin / Female 




2. Sexe: 
Sex: 

4. Ueu/P\acB:^£A^^=M^i^.ML 



Q 

□ 



V 

7. Nom du coureun I /OrniM^ 

Surname of rider. LffftUil) 

Adresse du coureur r,o'5^^ Ql^H^P (28 



'■ ^&^^mr(6_^;j^Mjrgi^ 



Discipline: 

Prenom: 
Rrst name: 



Hvfi^ 



Adresse du coureun o ^ n:^/' 
Address of the rider: ^7^^^ 



8. CodeUCI: (/3/} AWoiO^^U 



Q Periftration nationale avant deiivrela licence: 



UCI Code: 
10, Numero de licence: 



Numero de licence: ^ >^ nO}tO 
Ucense number: (/P>'^^7^ 



9. Federation nationale ayant 

National federation which delivered the license: 



11, Tire au sort / Random: Qui / Yes □ Non / No jSf^ 



12. Heure de presentation: 
Presentation time: 

Volume . AOQ /r^t*^ 

*Optionnel / Optional 

14. Code des flacons: 
Bottle codes: 



4SkOO 



13. Heure de prelevement: 
Time of sampling: 



^^H^O 



pH* ^ 



Densite / Specific gravity* A', 0^0 



^94.5 W 



A+B 



15. Heure de refus du coureur 
Time of rider's refusal: 



16. Medicaments pris: 

Phannaceutical dmgs taken by nder. 






44^ 



17, Autorisation d'usage a des fins therapeutiques (ALTQ 
' Therapeutic use exemption (TUE) 



Qui /Yes 
Non / No 






18 Sauf les remarques ci-apres. je confirme la regularite des operations de prefevement. ^ooMiation^ 

SuSe^ to theiomments beiiw, I confirm that the sample was taken in accordance with the regulations. 



I 4fLf-»g ixtf^oC -^ ->•» tfx*^ 



\lct^Af!ka^ 



JA^^ U , r ^-^^^ 



Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signature who also acknowled^sreceipt of his copy: 



1 9. Accompagnateur 
Assistant: S^ 



ohi 



(nom/name) 

(nom/name) 
Agent de prelevement sanguin: 
Blood collection officer _ 




(nom/name) 
■^ (nom/name) 



(signature) 




USADA 0507 




LABOKATOIRE NATIO.NAI. 
DE DEPrSTAGE DU DOPAGE 



Chatenay-Malabry, le 19jiullet2006 



^12^ 



RAyPQRTD^ANATYSF.N'=> 121/07 



Votre demdnde d^analyses canventionnelles 



Frelfevementfs^ dn Dr 

Sport: 

Epreuve et lieu : 
Date: 



Cyclisme (UCI) 

TDF 2006 : ll*"*" etape a Pla-de-Beret (Espagne) 

13/07/2006 



Reception defs^ rechantillonfs) d'urine : 

Date : 14/07/2006 

Type de materiel : Berlinger 

Nombre d*ecliaiitiUon(s) : 4 (sur 4 echantinons recus) 

Nombre de rapport(s)d' analyse : . " 
Reference de(s) rechantillon(s) : - 

121/07 994277 



Resultais (Cfreferentids en vigueur:AMA 2006 : Controle en competition) 



Date de debut des analyses : 



15/07/2006 



Methodes de depistage utilisees : chromatographies gazeuse (ES02, ES02C, ES04, ES05) et 
liquide (ES03, ES03B) couplees ou non a la spectrometrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B). 



ronclusions ; Recherche de snhstances dnpaTites negative 



NB : Echantillon ISP 994277 : Les r&ultats de I'essai ES02 ne sont pas totalement 
en raison d'une rahibition de la derivation due a une interference matricielle. 




Destinataire : 

. Union Cycliste hitemationale - C-VARIN (CH 1 860 AIGLE - SUISSE) 

L{? laboratoire n'est pas responsable du prelevement dcs echantillons. U reproducHon de ce rapport d'analysc n'est autorisee que 
sous sa forme integrale. H est confidentiel et comporte 1 pagc(s). 



143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-maH : dircction@lndd.com 
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LAROKATOIItE MATIOMA.L 
DE DBPtSTACE OU DOPA-WI 



ANNEXE AU RAPPORT D'ANALYSE N° 121/07 



Resnltats des rapports T/E 



Reference des echantillons 



T^ 



994277 



2.5 




Le laboratoire n*e5t pas responsable du prelevement des echantillons. La reproduction de cette annexe n*est autorisee que sous sa forme 
intcgrale. Elle est confidentielle et comporte 1 pagc(s). 

1/1 



USADA0509 



PROC^S-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL !/ CONFIDENTIAL ! 



Nom et prenom du Sportif / Name of person to be tested : 



LAi^a)\ fLO/b 



Adresse / Postal adress : 



N" de licence : 



mmicU 



ful/j] 



Nationalrte/Nationality : Date de naissance : 



Sexe/Sex: 
M H^ 

F D 



Federation - Discipline / Sport : ^^ , ,^ ,^-^ 

^}C\ Pre cfcii^mi^ 



Nom deTepreuve-Vilte-GP /Event and place: p.^ .^^. 



Nationalrte de ia Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : .. ~ — 



j m~ 



Organisme demandant le controle / Organization requesting the test : 

D Ministere charge des Sports 

D Direction regionale de la Jeunesse et des Sports 

D Federation natidnale 

pirl^ederationinternationale 



Type de controle /Type of test: 
Inopinej Qui D Ngn gT 



Competition 
Internationale M' 
Nation ale n 

Regionale D 



Mors competition 

En club D 
Stage hors club n 
Cabinet medical D 
Suivl D 



Notification de controle et accuse dereception/NotHicationoftesting and acknowledgement 

I Vous etes convoquelel a un controle antidopage / You are hereby summoned to appear for doping test 
^-MJate/Date ~ 



■y'-^h /w 



Heure de remise de la notification : 



Je confinne av{»ir regi/et pris connaissance de cette convocation. Je sais 
qiie je serai en infraction et que; je serai passible de sanctions si je ne me 
presente pas au contr5ie, inuni{e) d'une licence de competition avec photo 
en cours de validite. Je prends acte que je peux me f aire accompagner Jors 
du controle par unepersonne demon choix. 

I hereby acknowledge tiiat I have received and examjned tiiis summons. 
1 am aware tiiat 1 will be violating tiie charter oftiie organization if I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
accompanied by one person of my choice, during testing. 



Lieu du controle /Place of test: . 



)rtrf a 



Nom et signature du sportJf a controler: L^i^^l 
Print name and signature of person to be tested 

Nom et signature du Delegue Federal/ Name and signatufeof FedeFal Dej^gate : 




Nom et prenom dumedecin/ Name of docjor^' 
(en toutes lettres} 

6o/K^/? 6/^?/ G^Rr^R b 




Realisation du controle /Test completion 



Heure d'arrivee/Time of arrival : 



Date du prelevemertt/Sarnpling date : 



// 



Echantlllons A et &/ Sami^les A and B 

Code Racon {et container) n"/ bottle Code 



Heure du prelevement/ Sampling time : 



-1-r 




wr 



Quantite totaie d'urine, sang, ml 
Total amount of urine, blood, ml 



.yJlli 



Identification / Identification : 
Licence 7 Licence : ^ 
Carte d'identite/ ID: D 
Passeport/ Passport :D 
Autre /Other: D 



Densite / Specific Gravity 



P>/pH 



Echantillon d'urine insuffisant/ Insufficient urine sample 



( lelles intermediaires {a utiliser en cas d'echantillon insuffisant si moins de 75 ml d'urine). 
Vlntennedlar/ seal numberis) (for use in the case of an insufficient sample, less tiran 75 ml of urine)> 



Premier n'»/Rrstn» 



Deuxieme n"/ Second n" 



Troisiemen"/ Third n" 



Constat de non-venue au controle /The athlete failed to come for control 



Signature du Medecin / Signature of Doctor : 




Empechement 
Obstacle 



Out 



Non 



Medicaments /Drugs 131 QUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(eventuellement nom du medecin prescripteur) * 



Commentaires sur la procedure / Comments on^roci 



Tocedure : 




i^ 



Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que f ai donnes ci-dessus sont exacts 
et que f approuve la procedure de contrfile. / 1 declare of honour thattiie infonnation I 
have gwen above is true and I approve the testing procedure. 



Signature du sportif controle- 
Signature of Bef§fitn tejXB%/ 




Signature du Delegue Federal 
Signature of Federal Delega 




Signature du Medecin : 
Signature of Doctor : 




Signature de raccon>^agnateutf (eventuel) : 
Signature of accon^nyy^g person /if any) : 




'CA'^i?^ 



Exemnlaire destine au President de la Federation Internatinnale 



USADA0510 




LABORATOIRE MATIONAL 
DE DEPISTAGE DU. DOPAGE 



n£W '!• 



lA JUIL 



9S'2'7^ 



Chatenay-Malabiy, le 14 juillet 2006 



1? AffPORT D' ANAT.YSE N° 99/07 



Votre iemande d'anafyses conventionnettes 



Praevementfs> dn Dr BORBABERRy 

Sport : C^Glisme (UCr> 

Epreuve et lieu : TDF 2006 : 9*"" etape a Dai 

Date: 11/07/2006 

Reception defs) FechantHlopfs") d'nrine ; 

Date: 11/07/2006 

Type de materiel : Berlinger 

Nombre d'echantillon(s) : 3 (sur 3 echantillons re?us) 

Nombre de rapport(s) d'analyse : 2 

Reference de(s) l'ecIiantillon(s) : - • 99/07_994203 




ESSA^IS 



ACOtEDmillOH 
M* 1 4174 



COMMUNIQUE 
SURDEMANK 



Resultats (Cfreferentiels en vigueur : AMA/reglementation nationale : Controle en competition) 



Date de debut des analyses : 



12/07/2006 



Mfthodes de depistage utilisees : chromatographies gazeuse (ES02, ES02C*, ES04, ES05*) et 
liquide (ES03, ES03B*) couplees ou non a la spectrometrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B*). 

Conclusions : l^echerche de substances dopantes negiative 




Destlnataires ; 

- Union Cycliste Intemationale - C-VARIN (CH 1 860 AIGLE - SUISSE) 

- Dr. GENSON, Charge d*iiistraction a la Federation Fran9aise de Cyclisme (4 rue du Poete - 33700 MERIGNAC) 

- President du Conseil de Prevention et de Lutte contre le Dopage (39 rue St Dominique - 75007 PARIS) 



* Mors portee de raccreditation COFRAC 

Le laboratoire n*est pas responsablc du prelevcment des echandllons. La reproduction de ce rapport d*analyse n'est autorisee que 

sous sa forme integrale, II est confidentiel et comporte 1 page(s). 

1/1 



143, avenue Roger Salengro -92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-mail : direction@lndd.com 
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tAkORATOIKE MATIOM^L 
D£ DEHSTACe DO OO^A&E 



AN^VF. ATI RAPPORT D^ANALYSE N^ 99/07 



Resultats des rapports T/E 



Rfifftrence des echantillons 



T/E 



994203 



13 




Le laboratoire n'est pas responsable du prelevemcnt des ecbantfllons. La reproduction de cette aimexe n'est autorisee que sous sa forme 
intcgralc. Ellc est confidcntielle et comportc 1 page(s). 
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CrtlGINAL POUR LTU.CK 
CONRDENTIEL 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

Controle urinaire / Urine test 5X 

1. En competition / In competition ST 

Hors competition/ Out^pf competition O 

3. Date:__^/^^/^^ 





ANTIDOPING CONTROL 

Test certificate 

Controle sanguin / Blood test Q 

2. Sexe: Masculin / Male -Sf 

Sex: Feminin / Female □ 

4. Ueu/ Place:_lM_iy^-^^^lMf 






6. Discipline: Or.r-'C 
Discipline: _ia2liit£. 



i£ni 



7. Nomducoureun 
Surname of rider 



Prenom: 
Rrst name: 



f^gm 



AddrS 2f theS ;?335^^ Q>\c^hop ^m c/i ^26^, ^ hiimi^n ^o'^a) 

n^A^ I inf. , , ^ A/iH-- A^ j\ 9- Federation nationale ayant delivre la licence: 



8. CodeUCI: 
UCi Code: 

10. Numero de licence: 
License number — 



9. Federation nationale ayant delivre la licence: 
National federation whicli delivered the license: 



l/M 



11. Tire au sort / Random: Qui / Yes ^ Non / No Q 



12. Heure de presentation: 
Presentation time: 

Volume ^ 

- *dptionne! / Optional 

14. Code des flacons: 
Bottle codes: 



pH* 



^^0-UC? A+B 



13. Heure de prelevement: 
Time of sampling: 

Densite / Specific gravity* 

15. Heure de refus du coureur 
Time of rider's refusal: 



J%3(P 



16. Medicaments pris: 

Phamiaceutical dmgs taken by nder 



Contenu du livret de sante: 

Contents of the^lth booklet: ^ 









Qui /Yes 
Non /No 



Q 



17. Autorisation d'usage a des fins therapeutiques (AITT) 
Therapeutic use exemption (TUE) 

18 Sauf les remarques ci-apres, je confirme la regularity des operations de prelevement. 

sSect to the ^^ beliw. I confim that the sample was taken in accordance with the regulations. 



OK 



Signature du coureur qui accuse 6galement reception de sa copie: 
Rider's signature who also acknowledges Receipt of his copy 

19. Accompagnateur ^^ ZT ^ / '^^ 

Assistant: . f^C u f i l\ ^ 

(nonn/name) 



Examining 

Agent de prelevement sanguin: 
Blood collection officer _ 



(nom/name) 




^gnature) 



21. Inspecteur antldopage: 



(nom/name) 



j^dognginspecg- //^^/9 /i rV->/^ ^/<7^/^/^/>/ 



(signature) ^ 



(nom/name) 



(signature) 



USADA0513 




LABORATOIRE NATIONAL 
DE DEPISTAGE DU DOPAGE 



281 



Chatenay-Malabry, le 06jiiillet2006 



RAPPORT D^ ANAT.YSE N^ 19/07 



Votredemande d'analyses conventionnelles 



Prelevementfs^ do Dr BORPABERRY 

Sport: Cyclisme (DGI) 

Epreuve et lieu : TDF 2006 : 2^*"*" etape a Esch-sur-Alzette 

Date: 03/07/2006 

Reception defsVl'echantillonfs) d^urfne ; 

Date: 03/07/2006 

Type de materiel : Berlinger 

Nombre d'ecliantillon(s) : 4 (sur 4 echantaions re^us) 

Nombre de rapport(s) d' analyse : 

Reference de(s) l'ecliantillon(s) : 

19/07 995462 




ACCREDHATIOH 
HM-II74 

FORT?E 
COMMUNIQUQ 
SUR DEMANDE 



Risultat s (Cfreferentiels en vigueur : AMA/reglementation nationale : Controle en competition) 
Date de debut des analyses: 04/07/2006 

Methodes de depistage utilisees : chromatographies gazeuse (ES02, ES02C*, ES04, ES05*) et 
liquide (ES03, ES03B*) couplees ou non a la spectrometrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B*). 

Conclttsions : Recherche de substanc es dopantes negative 



Destinataires ; 

. Union Cycliste Internationale - C-VARIN (CH 1 860 AlGLE - SUISSE) 

- Dr. GENSON, Charge d'instmction a la Federation Frangaise de Cyclisme (4 rue du Poete 

- President du Conseil de Prevention et de Lutte contre le Dopage (39 rue St Dominique - 15\ 




[GNAC) 



* Hors portee de Vaccriditation COFRAC 

Le laboratoire n'est pas rcsponsablcdu prelcvement des echantillons, I^ reproduction de ce rapport d'analyse n'est autorisee que 

sous sa forme integrale. 11 est confidentiel et comporte 1 page(s). 

1/1 



143, avenue Roger Salengro -92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-mail : direction@lndd.com 
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lA-kOR ATOI»e NATION Al 
DE dgpistaoe DU DO^ACE 



ANNEXE AU RAPPORT D' ANALYSE N°19/07 



Resultate des rapports T/E 



Reference des echantillons 



T^ 






995462 



2.81/ 



J.deC 




Le laboratoirc n'est pas responsable du prelevement des echantillons. La reproduction de cette annexe n*est autonsce que sous sa forme 
integrale. EUe est confidentielle et comporte 1 page(s). 

1/1 
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PROCfeS-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL 1 / CONRDENTIAL ! 



Norn et prinom du Sportif iName of person to be tested : 



Adresse/ Postal adress: , 



jkJiSMiLlA—C^ 




N° de licence : 



(hO'L ^-^ ^jL—— 



Natfonalite/Nationarrtv : Date'de naissance : 



l/^'J. ^ ^ 



Sexe/Sex: 

F D 



Federation - Dtscipliney Sport : 



NoJTi derppreuve-yille-j;P/ Event and place: _ .^r> ") 



Nationarrte de ia Federation dont reieve le sportif /The Federation's nationality 
of the person to be tested : - 



m$. 



Organisme demandant le controle/ Organization requesting the test: 

^ Mlnistere charge des Sports 

D Direction regionale de la Jeunesse et des Sports _ _ 

D Federation nationale 

D Federation Internationale 



Type de controle / Type of test : 
Inopine : Qui D Nong 



Competition 
Internationale ^ 
Nationale G 

Regionale D 



Hors competition 

En club D 
Stage hors club D 
Cabinet medical D 
Survi D 



NotHication de controle et accuse de reception/ Notification oftesting and acknowledgement 



( 



Vous etes convoque(e) a un controle antidopage / You are hereby summoned to a ppear for doping test 
Date /Date- / I Heurede remised^ la notification: 



Lieu du controle /Place of tesj : 



je confirme avoir regu et pris connaissance de cette convocation. Je sais 
que je serai en infraction et que ie serai passible de sanctions si je neme 
presents pas au controle, muni(e|d-unB licence de competition avec photo 
en cours de vaiiditB. Je prends acta que Je peux me f aire accompagner lots 
du controle par une personne.de mon choix. 

I hereby acknowledge that I have received and examined tiiis summons. 
I am aware tiiat I will be violating tiie charter of the organization if I do 
not attend tiie test for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card witii a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. 



UBU ou comxoie / ridUB ui Lc:>j. . /^/-^.tf— > 



Nom et sijgnature du sportif i controler : 

Print name and signature of person to be te^^^^' 



A 



Ar^^^ 



Nomet 



.ti 



signature du Delegue Federal/ Wameaiid signature o^^ral4)eiBg ate: 

I*— — > — ^ — \ t: — : — TT. r~: : /; _— ^ ~ r»fi__i d..'.ii^j :- . 



Nom et prenom du medecin / Name of doctor j^=^' 
(en toutes lettres) 



Sjgnatur^Eiu'Medecin : 
Signage of DoGtop. 




Realisation du controle /Test completion 



Heure d'arriveejfilnie of arrival : 






-.JL.X 



Date du prelevement/SamplingjdatB : 



Heure du.nreievenient/Sampling time : 
AC i' ,M ' 



■ ■ ■•■■■- "-'■■' 1' ' ' 



Echantillons A et B / Samples A and B 

Code Fiacon (et container) n"/ bottle Code 



/ 



Quantite totaie d'urine, sang, ml 
Total amount of urine, blood, ml 



Identification/ Identification : 
Ucence / Licence : pD 
Carte dldentite/ ID: D 
Passeport/ Passport: D 
Autre /Otiier: D 



Densite / Specific Gravity 



jy/pH 



Echaftti llon d'urine insuffisant/ Insufficient urine sample 

' ^celles intennediaires (a utiliser en cas d'echantillon insuffisant, si moins de 75 ml d'upne). 
.ifemiediary seal number! s| Ifor usafli the case^ an insufficient sample, less than 75 mj,of unnej. 



I i -ri -p : 

Constat de non-venue alTcontrgJ^The athlete failed to comrfor control 
I — y^ T-y— — -■ " y 



Premier n" / Rrst n" 



Deuxieme n"/ Second n" 



Trojsieme n"/ Third n' 



y 



X 



7 



Signature du Medecin / Signature of Doctor: 



/ 



,Refus 
Refusal 



Out 



Noh 



TimpichemeS^ 



Obstacle ' 



Qui 



Non 



Medicaments /Drugs B OUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recentiy used : 

(eventuellement pom du medecin prescripteur) . 



Commentaires sur la procedure / Comments on procedure : 



■ ^v' '^ " —1 



Confirmation / Confirmation 



,/ 



\ /a 



Je declare sur Thonneur que les renseignements que j'al donnes ci-dessus sont exacts 
etquefapprouve la procedure de contr6!e./J declare of honour that tiie information I 
have gwen above is true and I approve the testing procedure. 



Signature du Delegue Federal -<"/ 
Signature of Federal Delegate /*"Kt-i 



^...^.x^^- 




Signature du sportif control^ 
Signature of persen^tested?: 



Signature du Medecin : 
Signature of Doctor: 



j^- £ .«■ 




Signatui<de Taccompagnateur leventuel): 
Signature of accompanying person (if any): 



y 



u 






Exemolaire destine au President de la Federation intemationale 



US AD A 0516 




tA^OR. ATOrRE NATIONAL 
DE DEPISTAOE DO DOfAOE 



27 



457 



^1MAK52d06 

Chltenay-Malabry, le 27 mars 2006 



RAPPORT D*ANAT.ySEN° 59/03-2 



Vatre demanded'andfyses conventionndles 



pFelevementfsV dn Dr PROTHON 

Sport : Cyclisme (UCI) 

ipreuve et Keu : PARIS/MCE a RASTEAU 

Date: 09/03/2006 

Rfeeptton defst richantillonfs) d'nrine : 

Date : 14/03/2006 

Type de materiel : ' Berlinger 

Nombre d'echantiIlon(s) : 2 (sur 4 ^chantillons re?us) 

Nombre de rq)pDrt(s) d'analyse : 3 

Reference de(s) I'echantiUon(s) : 59/03_874285 




ESS^IS 



ACOtEMtSnON 

POStEE 
CONUtlUINIQUtE 
SUR DEMAND! 



Resultats (Cfreferendels envigueur : AMA/reglententation nationale: Contrale en competition) 



Date de debut des aaalyses : 



15/03/2006 



Methodes de depistage utilisees : chromatographies gazeuse (ES02, ES02C*, ES04, ESQ5*) et 
liqTiide (ES03*, ES03B*) couplees on non a la spectrometrie de masse et immunochimie (ES06)- 

Conclusions : T^echerche de substances dopantes negative 




Dcstinstsircs • - 

- Union Cycliste Internationale - C-VARIN (CH 1 860 AIGLE - SUISSE) 

- Dr. GENSON» Charge d'instniction a la Federation Fran^aise de Cyclisme (4 rue du Poete - 33700 MERIGNAQ 

- President du Conseil de Prevention et de Lutte centre le Dopage (39 lue St Dominique - 75007 PARIS) 



* Mors portee de raccreditation COFRAC 

Le laboratoire n*est pas responsable du prelevcment des echantillons. La reproduction de ce rapport d'analyse n'est autorisee que 

sous sa forme integrale. II est confidentici et comporte 1 page{s). 

1/1 
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US AD A 0517 




LAKOfcATOlRE NAT|iOMA.t 
DE DCri5TAOE DU OOPA&E 



ANNEXE AUX RAPPORTS P'ANALY^ N°59/03-l. 59/03-2 et 59/03-00 



Resnltatsdes rapports T/E 



Reference des iechantillQns 



T/E 



874285 



1.5^ 




Lc laboratoirc n'est pas responsable du prclcvcment des echantillons. La reproduction de cette annexe n'est.autorisee que sous sa forme 
integrale. EUe est confidentielle et comporte 1 page(s). 
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USADA0518 



e* 



^ * 



PROCES-VERBAL DE COlSltROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFiDENTIEL ! / CONFIDENTIAL ! 



Norn et prenom du Sporlif / Name of person to be tested : 



r/^fst^h/^f tA 



XJ 



^J- 



Adresse / Postal adress : 



^ J A r f 






u 



J.A> 



( 



W de licence : 



^w^ 



Nationalite/Nationarrty : Date de naissance : 
, ^ Birth Date: 



U-S4 . 



Sexe/Sex: 



Federation - Discipline /Sport : 



Nationalite de la Federation dont releve le sportif /The Federation's nationality 
of the person to be tested : f , , /. : ~~ 



Organisme demandant lecontrole/ Organization requesting the test: 

CafMinistere charge des Sports 

D Direction regionalede la Jeunesse etdes Sports- 

D Federation nationale 

D ■ Federation Internationale 



Type de controls /Type of test : 
Inopinej Qui D Non iX 



r 



r r\ 



*-^ 



Norn de 1' epreuve - Ville - CP AEvent and^ pla ce : 



Competition 
Internationale Q^ 
Nationale D 

Regionale D 



NDtfficationdecontroleet accuse de reception /Nrtification of testing and^^ 



Hors competition 

En club p 
Stage hors club D 
Cabinet medical D 
Suivi D 



Vous etes convoque(e) a un controle antidopage /Youare hereby summoned to appear for doping test 



^ate/Date: 



9x^^ C 



Heure de r^jse dtf la notification ; 



Je confirme avoir regu et pris connaissance de cette convocation. Je sais 
queje serai en infraction etqueje serai passible de sanctions si je ne me 
presente pas au controle, muni(e} d-une licence de competition avec photo 
en cours de validite. Je prends acte que je peux me faire accompagner lors 
du controie.par uns-personne de mon choi??. 

I hereby acknowledge that I have received and examined this summons. 
I am aware tiiat t will be violating tiie charter of tiie organization if I do 
not attend the test for which I maybe sanctionned. Bringa valid Identifica- 
tion or a valid competition card witii a photo. Tm informed that I may be 
accompanied by one person of my choice during testing. 



Lieu du controle / Place of test : 



jy . - .. .f . >.l sL 



r-xJ Wl^^ S''£? 



Norn et signature dusportif a controle r: 

Print namefand signature of perso^a-^Mestied 



>:;^ 



'•■} 



/ 



y 



Norn et signature du Delegue Federal/ Nam^S' and signature bf/F^dE(fal4DeTegat«4--^ 



Norn et prenoni-tiu medecin/ Name of doctor,*'-/-^' 
(en toutes lettres) 



■^ignatuie du Medecin : 
Signafiire of Doctor: 




Realisation do controie/ Test completion 



Heure d'arrivee/Tlme of arrival : 






Date du prelevement/ Sampling date : 



Heure du prelevement/ Sampling time : 



Echantillons A etB / Samples A and B 

Code Racon (et container) n"/ bottle Code 

^ t^ ^ ^ 



Quantite totale d'urine, sang, ml 
Total amount of urine, blood, ml 



Identification/ Identification : 
Licence /Licence: C^ 
Carte d'identitS / ID : D 
Passeport/ Passport : D 
Autre /Other: D 



Densite / Specific Gravhy 

f^2-j-:_r ? /^^^v"^ -.- 



pH/pH 




Ephantillon d'urine insuffisant/ Insufficient urine sample 



ielles interniediaires (a utiliser en cas d'^chantillon insuffisant si moins de 75 ml d'urine). 
Intermediary seal number(s) (for use in tiie case of an insufficient sample, less than 75 ml of unne). 



Premier n»/ First n"» 



Deuxieme n"/ Second n" 



Troisiemen"/ Third n» 



Constat de non-venue au controle /The athlete failed to come for control 



Signature du Medecin / Signature of Doctor : 




Medicaments /Drugs pCOUINOND 



Commentaires sur la procedure /Comnients on procedure 



Medicaments declares avoir ete pris recemment / Drugs declared to have 

been recently used : 

(eventuellementnom du medecin prescripteur) 

Pi^? .-7-, a/.' C^^^ ->.A-Lg ^b^ 



/^----^ 




Commentaires sur la procedure / Comments on procedure : 






Confirmation / Confirmation 



Je declare sur I'honneur que les renseignements que fai donnes ci-dessus sont exacts 
et que f apprpuve la procedure de controle. / 1 declare of honour tiiattiie Information I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate 



'L^ 



I//1 -S 



Signature du sportif controle : 
Signature of person tested : 



yf- 






•:^ ----'' 



Signature du Medecin : 
Signature of Doctor : 



Signatif^'de Taccompagnateur (eventuel) : 
Signatiii'B of accompanying person (if any) 



Exempiaire destine au President de la Federation Internationale 



US AD A 0519 




LAB OK ATOIRE '^'MIONAL 
DE DEriSTAOE DO OOtTAGE 



Chatenay-Malabiy, le 31mars20Q6 




27 47 2 i^APfffYRT d'^mat;vstc N^ 55/03 



ES!Slk?IS 

Acqilonjniott 



Vntn^demanded^anahses canventionnelles 



COBUUiNt&UEE 

— smroEBUiiiK 



Qnert* Cydisme 

|Lu;eet&u: ParU-NiceiStETIENNE 

Date: 0jg/fl3/2006 

m^. 1/03/2006 

Type dfi.materiel : Berliiiger 

Nombre d'echantmon{s) : 4 (snr 4 echantfflons re?ns) 

NbihtHre derappoft(s):d'analyse : 

Reference defs) l'fehantilIoii(s) : 

55/03 876013 



Resultais (Cfreferentiels en vigueur : AMA/reglemmtation nation ale : Controle en competition) 

Date de debut des analyses : 14/03/2006 

x,r..K.H.c H. H^T,i.ta^e ntnisees : chromatographies gazeus'e CES02, ES04. ES05*) et Uquide (ES03*, 
ES03B*) couplees ou non a la spectrom6trie de masse et iiiimunochimie CES06). 

rnnrliisions : PpnhPrrliP rift «,h«tai.rBS rtonanfeSTICTative 



De stinataires ; 

Tihri^i^^dfete Internationale -C-VARJN (CHI 860 AlGLE- SUISSE) 

- Dr GENSON, Charge d'instniction a la Federation Fran? aise de Cychsme (4 rue du Poete - 33 

- Prfeident du Consdl de Prevention et de Lutte contre Ic Dop^ (39 rue St Dominique - 75007^ 

u'^Sfc?i";^l"aSc S^cment des cchanfllons. La reproduction de ce n^port d'analyse n'cst aatorisec que 
sous sa forme integrale-D est confidentieJeteompoitelpage(s). 




143 avenue Roger Salengro -92290 Chatenay-Malabry - FRANC^ 
Tflephone : + 33 (0)1 46 60 28 69 - Telfcopie : +33 (0)1 46 60 30 17 - e-mail = d:rection@lDdd.com 
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lASOKATOIKE NATtaNAl 

DE bcpisTAae du oopace 



ANNTTYE ATI RAPPORT D' ANALYSE N^55/03 



Resultats des rapports T/E 



Reference des echantillons 



T/E 



!/ 



./ 



876013 



1.5 ^' 




Le laboratoirc n*est pas responsable du prelevcmcnt des echantillons. La reproduction de cette annexe n'est autorisee que sous sa forme 
integrale. EJle est confidentielle et comporte 1 page{s). 
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PROCES-VERBAL DE CONTROLE ANTIDOPAGE/ DOPING CONTROL FORM 

GONFIDENTIEL ! /CONFIDENTIAL ! 



Norn et prenom du Sportif / Name of person to fre tested : 



^ 



Adresse / Postal adress: 



MiM- 



f r 



f'l/J /rf 



N° de licence : y 

'Tl> JnS / L 



Nationalite/ Nationality : Date de naissance : Sexe / Sex : 

/, . ^ Birth Date: ^^ \ .- ^ S 



7 /' 



Federation -Discipline /Sport : j\.. 



Nomde 



reirmuve - Ville - CP/%ent and plac^j ; "^ 



Nationalite de la Federation dontreleve le sportif/ The Federation's nationality 
of the person to be tested : _ 



VJ^ 



Drganisme demandant lecontrole /.Organization requesting the test : 

D Ministere charge des Sports 

D Direction; regionale de :1a Jeunesse et des Sports 

D Federation nationale 

^Federation Internationale 



Type de controle/type of test; ^a * * 
Inopine : Qui ^ Non \3^ 



Competition 
Internationale CK^ 
Nationale D 

Regipnaie D 



Mors competition 

En club D 
Stage hors club D 
Cabinet medical D 
Suivi D • 



Wotificationdecontroleetaccusede reception /NotHication^o 



Vous etes convoque(e| 3 un cdntrole antidopage / You are hereby summoned'to. appear for doping test 



^ate/Date; 



.y^i? . ^ ,Jj^5 C 



Heure de remise deja ootificati 



ation : 



Je confirme avoir regu etpris connaissance de cette convocation. Je sais 
que je serai en infraction et que je- serai passible de sanctions si |e ne me 
presente pas au controle, myniCeld-une licence de competition avec photo 
en cours de validit§. Je prends acte que je peux me faire accompagner tors 
du controie parune personne.de monchQix. 

I hereby acknowledge that 1 have received and examined this summons. 
I am aware that I will be violating the charter of the organization if I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. Tm informed that I may be 
accompanied by one person of my choice during testing^ 



LieuducontrolelPlaceoftestx ^r ^ ^_ 



Npm et signature du sportif a controler.>~> _ ^^ 
Printname and signature of persprrto^gfe^d;^ 



/ .. 



Norn 



andstgnatui^c 



Norn et prenom'ifu medecin /JJame of doctoj-^^: 
ealouteslgtbesl _..-.,— Jh -, 



"Stature du Medecin'f 
Sighatureof Doctor: 



/ 



V-^'-\ 



Realisation du controie /Test completion 



/ 



\^' 



V 



Heure d'arrivfie/Time of arrival : 



Date du prelevement/Sampling date : Heure du preievement/SampJng time : 



.gt),C 



^Ko^ 



Echantillons A et B / Samples A and B 

Code Racon (et container) nV bottle Code 

-—ff'K'^'l^ 



Quanthe totale d'urine, sang, ml 
Total amount of urine, blood, ml 



/lo 



u 



Identification /Identification : 
Licence /Licence : El 
Carte dldentite/ ID: D 
Passeport/ Passport: D 
Autre /Otiier: D 



/<"' L Densite / Specific Gravity 



pH/pH 



Echantill on d'urine Insuffisant/ Insufficient urine sample _^__ 

«lles intermediaires (a utillser en cas d'echantillon insuffisant, si moins de 75 ml d'urine}. 
I intennediary seal number(s) (for use in the case of an insufficient sample, less than 75 ml of urine). 

Constat de non-venue au controie /The athlete failed to come for control 



Premier n"/ First n* 



Deuxieme n*» / Second n" 



Troisiemen'/ Third n"" 



Signature du Medecin/ Signature of Doctor: 



Refus 
Refusal 



Oiti 



Non 



Empechement 
Obstacle 



Oui 



Non 



Medicaments /Drugs [p^OUi NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recentiy used: 

(eventuellement nom du m6decin prescripteur) / .. 



Commentaires sur la procedure / Comments on procedure : 



^oV 



.1^ f.jC 



r*— -t" 



Confirmation / Confirmation 



■'/---. 



Je declare sur I'honneur que les renseignements que j'ai donnes ci-dessus sont exacts 
etquB j'approuvB la procedure de controie. /I declare of honour tiiat the information 1 
have given above is true and 1 approve the testing procedure. 



Signature du sportif controfe"! 
Signature of person tesjeo: 



/./ 



y 






Signature du Delegue Federal > PjJ^^ 

Signature of Federal DBlegate--/'2s^-«'-*^ .. 



Signature du Medecin : 
Signature i|hpoctor \ 

1 v 



.>-\ 



Signature^'de Taccompagnateur (eventuei) : 
Signature of accompanying person (if any) : 






Exemolaire destine au President de la Federation Internationale 
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LABOItATOIRE NATIONAL 

DE DEPtSTA©E DU DOPAGE 



^9 MARS 2006 



Chatraiay-Malabry, le 24inms2006 



27415 



R APPORT D^ ANAT^ySE N^ 78/03 




ESSPIS 



AcatlDnAnoN 

COMMUNIQUEE 
SURIDEMAdDE 



Votre demande d ■analyses convendonnelles 



Preievementfs) du Br FREZJET 

Sport: Gyclisme (UCI) 

Epreuve et lieu : Paris/Nice a DIGNE LES BAINS 

Date: 10/03/2006 

Reception def s) rechantillonf s> d^urine : 

Date : 15/03^006 

Type de materiel:- Berlinger 

Nombre d'echantillon(s) : 4 (sur 4 echantillons regus) 

Noinbrederapport(s)d' analyse: 1 

Reference de(s) rechantmon(s) : 78/03„872364 -_ - 



Risidtats (Cfreferentielsen vigueur : AMA/riglementadon nationale : Controle en competition) 



Date de debut des analyses : 



16/03/2006 



Methodes de depistage utilisees : chromatographies gazeuse (ES02, ES04, ES05*) et liquide 
(ES03*, ES03B*) couplees ou non a la spectrometrie de masse et immunochimie (ES06). 



ronclusions : Recherche de substance s riopantes negative 




Destinataires : 

-Uiiiori Cydiste Internationale - C-VAION (CH 1 860 AIGLE - SmSS 

- Dr. GENSON. Charge d'instniction a la Federation FTan9aise de Cyclisme (4 rue du Poete - 33700 MERIGNAC) 

- President du Conseil de Prevention et de Lutte contre le, Dopage (39 rue St Dominique - 75007 PARIS) 

* Horsportee de Vaccriditation COFRAC 

Le laboratoire n*est pas responsable du prelevemcnt des echantillons. La reproduction de cc rapport d'analyse n*est autorisee que 

sous sa forme mtegraJe. II est confidcntiel et compoite 1 page(s). 

1/1 



143, avenue Roger Salengro -92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Xaecopie : 4-33 (0)1 46 60 30 17 - e-mail : diiection@lDddcom 
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LXBORATOIRE NA.TIONAL 
DE DEPISTACSE T>0 DOrAOE 



ANNEXE AU RAPPORT ©'ANALYSE N°78/03 



Resnltats des rapports T/E 



Reference des echantillons 



T/E 



872364 



13 y 

/ 



Lde 




Le laboratoire n*est pas responsable du prelevement des echantillons. La reproduction de cette annexe n*est autorisee que sous sa forme 
integrale. Elle est confidentielle et comporte 1 page(s). 

1/1 



143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Tflecopie : +33 (0)1 46 60 30 17 - e-mafl r diTection@lndd.com 
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PROCES-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL I / CONFIDENTIAL ! 



Norn etprenom du Sportif/ Name of person to be tested : 



Adresse / Postal adress : 



•^-f 



.^//aVC-/ i ^ /J 



LkiZ^ 



W de licence : 



$~^ K ^ .d -f- 



-/S 



Natfonalite/Nationality : Date de naissance : 
^ ^ Birth Date: 



Sexe/Sex: 
F D 



Federation -Discipline /Sport: , 



' A/cy 



Nom.de rBj)reuve-Ville-CP/^firentand place: , 



Nationalite de la' Federation dorrt reievele sportif /The Federation's nationality 
of the person to be tested : 



Tyr 



UJ4 



Organisme demandant le controle / Organization requesting the test : 

D Ministere charge des Sports 

D Direction regionaledelaJeunesseet des Sports 

D Federation nationale 

Q Federation interhationale 



Type de controle / type of test : 
Inopine : Qui Ej' Non D 



Competition 
Internationale 0! 
Nationale G 

Regionale D 



Mors competition 

En club D 
Stage hors club D 
Cabinetmedicai [-] 
Suivi D 



NotHScationde controle etaccusede reception /Notificatlpn of ^^^ 



Vousetesconvoque(e) a uncontroleantidopage/You are hereby summoned to: appear ford 



( 



_Date/Date: 



^.^ 






Heurede remise deJa notification : 



zLcAjy^ 



Je confirme avoir reju etpris connaissancede cette convocation. Je sais 
que JB serai, en infraction et que JB serai passible de sanctions si je ne me 
presentB pas au controle, mum(e)d'une licence de competition avec photo 
en cours de validite. Je prends acte que je peux me faire accompagner lors 
duqQntr6le.par.unepersonne demon choix. 

I hereby acknowledge that Ihavereceived and examined this summons. 
I am aware that Iwitl be violating die charter of the organization if I do 
not attend the testfor which I may be sanctionnel Bring avalid identifica- 
tion, or a valid competition card witii. a photo. I'm informed that I may be 
accompanied by one person of my choice during testing. \ 



Lieu du controle APjaceof test: 



<^.^/ 



Nom et signature du sportif a controler: ^ 
Prinjflame and signature of persoDjo-^e^testpd;;; 



■ V 



om etsignature du Delegue Federal/ Name and signature of JederalBBlegate : 

■ ' " — . ■■ ' " ' _ '' ■ • -""-i-fcV.^^ . - I ■■ r t • 



Nom 



Nom et prenom dd medecin / Name of doctor : 
entouteslBttresI • ■/ j 

f"^ - ^ r ' » 



2u^ 



i i- 



-Slgnaturedu Medecin : 
Signatufejrf Doctor : - 



Realisation du controle /Test completion 



Heured'arrivee/Tpme of arrival : 



Date du prelevement/ Sampling date : 






Heure du prelevement/Sampling time : 



Echantillons A et B /Samples A and B 

Code Racon (et container) n» / bottle Code 



J .,.. 4 Zi^. ^( . «Ti 



:!=»&_ 



/ 



Z' 



_ 



Quantits totale d'urine, sang, ml 
Total amount of urine, blood, ml 



y'-ChrP UL' 



Identification / Identification : 
Licence /Ucence:: I^ 
Carted'identite/ID: D 
Passeport/ Passport : D 
Autre /Other: D 



Densite /Specific Gravity 



pH/jjH 



. / 



Echantillon d'urine irtsuffisant/ Insufficient urine sample 



/' ' -eltes intermediaires (a utiiiser en cas d'echantilton insuffisant, si moins de 75 ml d'urine). Premier n" / Rrst n" 
' .iifennediarY seal numbeils) (for use in the case of an insufficlentsample, less than 75 mlof urine). 



Deuxiemen"/ Second n° 



Troisiemen'/ Third n" 



Constat de non-venue au controle /The athlete failed to come for control 



Signature du Medecin / Signature of Doctor : 



Refus 
Refusal 




Medicaments/ Drugs /JBJIUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recentiy used : 

(eventuejiement nom du medecin prescripteur) -^ ^ ( 

, ,. /, h . ST ^^^ ^"^^ 



■"■ l - I' J V jJ ' .M * 



' . • yii:: '\ in"i 



Commentaires sur la procedure / Comments on procedure : 



^ '' ■/■ 



r^r 



&LJI. 



.^. 



':C 



Confinnation / Confirmation 



Je declare sur Thonneur que les renseignements quej'ai donnesci-dessus sont exacts 
et que j'approuve la procedure de controle./ 1 declare of honour thatthe information i 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate ^ ^^^^-••' 



^ 



/xf- 



Signature du sportif controle : ,, 
Signature of person tested :.. - "" 



Signature du Medecin : 
Signature of Doctor '^- 



Slgnature de raccompagnateur(eventuel): 
Signature of accompanying person (if any) : 



/' 



-o.[^. 



Exemolaire destine au President de la Federation Internationale 



USADA 0525 




LASOItATOtltE NATIONAL 
DE DEPtSTACe DU DOPAOi 



Chatenay-Malabry, le 27 mars 2006 



27430 



RAPPORT D'AWALYSEN" 7&?03 



Vatre demande d'anafyses conventionnettes 



PraevementfsVdu Dr COKBONNIER 
Sport : Cyclisme (UCI) 

Epreuveetlieu: Pans/Nice i CANNES 

Dke: 11/03^666 

Reception defsVl'echantinonfs) dentine ; 

Date: 15/03^006 

Type de materiel: : Berlinger 

Nombre d'echantillon(s) : 4 (sar 4 echantillons recus) 

Nombre de rapport(s) d'analyse : 1 

Reference de(s)r6chantilIon(s) : "75/03^872357 





't^^ 


"1^ -^K^^^f^ 


•1% 


. r^(r>. 


^^^Bi^H^ ^1 


tars 2006 


ESmns 






ACCR^nsnoN 






>ir^l*iW74 






coiuiuiikhiIe 






SURPBRANK 



Resultats (Cfriferentielsen vigueur : AMA/reglementation nationale : Controle en competithn) 



Date de debut des analyses : 



16/03/2006 



Methodes de depistage qtilisees : chromatographies gazeiise (ES02, ES04, ES05*) et hquide 
(ES03*, ES03B*) coiqjlees ou non a la spectrometrie de masse et immimochimie (ES06). 

Conclusions : Recherche de substance s dopantes negative 




Destinataires ; 

- Union Cycliste Internationale - C-VARIN (CH 1 860 AIGLE - SUISSE) 

- Dr. GENSON, Charge d'instniction k la Federation Franfaise de Cyclisme (4 rue du Po^tQ$ra3700 MERIGNAC) 

- President du Conseil de Prevention et de Luttc contre le Dopage (39 me St Dominique - 75007 PARIS) 

* Horsportee de ['accreditation COFRAC 

Le laboratoire n'estpas responsable du prelevenient des echantillons. La reproducdoD de ce rapport d'analyse n'est autorisee que 

sous sa fonne tntegrale. II est confidentiel et coxnporte 1 page(s). 

1/1 
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tA»OfcATOIKE NATIOMAl 
DE W»S1A»B DO t»OrA<»E 



ANNKXE AU RAPPORT !>' ANALYSE N°75/03 



Resnltats des rapports T/E 



Rpfftrence des echantillons 



T/E 



872357 



1.6 '-• 

/ 



J. de C 




Le laboratoire n*cst pas responsable du prelevement des echantillons. La reproduction de cette annexe n*est autorisee que sous sa forme 
integralc. EHc est confidentiellc ct comporte 1 page(s). 
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PROCES-VERBAL DE C0NTR6LE ANTIDOPAGE/ DOPING CONTROL FORM 

CONFlDENTIEL ! / CONFIPINTIAL ! 



Nom et prenom du Sportif / Name of person to be tested : 



Ad resse /Postal adf ess : 



N°de licence : 



"^fJULf/.. 



Nationallte/ Nationality : Date de naissance : 
■ ^ Birth Date: 



Sexe/Sex: 



F D 



Federation - Discipline / Sport ; 



NomdpQpreuve-Vine-CP/^Eventandplace^^ 



jSszHl..-^ ■ , ■ „■ ....-^v^^^^:^ — <^^C:Ojai.^SL 



Nationalrfe de (a Federation dontrelevele sportif /The Federation's nationality 
of the person to be tested : 



XAi- 



± 



Organisme demandant ie controle / Organization requesting the test : 

M^Ministere charge des Sporte . 

D Direction regionaiede la Jeunesseetdes Sports 

P Federation nationale 

□ Federation internEftionele 



Typede controle /Type of test: 
Inopine: GuTDNon 



Competition 

Internationale M^ 
l\{ationale D 

Regipnaje □ 



,x_r**- 



Hors competition^ 

En club D 
Stage hors cli 
GabineJ^ift^ical □ 
S-tUvTa ' 



c 



Notificatmnde controle et accusfdereceiption/NotifiM^^ 

^us§te$cbnvoque(e) a un controle antidopage/ You are:herebysummonedt^ 
Bate /Date: 



Heure de remise d^a notification : 



Jeconfirme avoir re^u et pris connaissance de cetie convocation. Je sais 
que jeserai en infraction, et que jeseralpassibledesanctions'siiene me 
presente pas au controle, mpnileid-une licence^de competition avec photo 
en cours de validlte. Je prends acte que je peux me fairs accompagnerlors 
du controle. par:unepBr5Qnoe demon php[x. 

I hereby-acknowledgethatihave received and examined this summons. 
I am aware that I will be violatingthecharterof the organization if I do 
not attend the test; for which I maybe, sanctibnned. Bring a valid identifica- 
tion or a valid competition card with a photo. Tm informed that I may be 
accompanied by one person of my choice during testing^ 



Lieu du controle /Place of test: ^ 



Nom et signature du sportif a coritroler: 
Pdpt name and-slgnature of persj 

Nom et signature duDelegue Federal/ Name antfsfgnature 

^^6m et prenortrdu medecin / Name^of do-*- 
' (entoirtes lettres} ^^ ^ 



late: 



sture duvMedecii 
Signature 



Realisation du controle /Test completion 



Heure d'anivee/TJaie of am'val : 




Date du pr^levement/Sampiing date : 



Heure du prelevemenUSamplinotime : 



Echanttllons A et B /Samples A and B 

Code Flacon(et container) n"/ bottie Code 



w^anti 



Quantite totaje d'urine, mi 
Total amount of urine, ml 



Identification / Identification : 
Licence /'Licence : ^B 
Carte d'ideritite/ ID: D 
Passeport / Passport :D 
Autre /Otiier: D 



Densite/ Specific Gravhy 




antilloninsuffisant/ Insufficient sample 



Sceltes intermediaires \\ utitiserencas d-echantillon tnsuffisant si moins de 75 ml d'urine). 
Intermediary seal number{s) (for usein the case of an Insufficient sample, lesstiian 75 ml of urine). 



Premier n"/ First n" 



Deuxieme n"/ Second n" 



Troisiemen" /Third n* 



Constat de non-venue au controle /The athlete failed to come for4ControI 



Signature du Medecin / Signature of Doctor : 




Medicaments /Drugs D OUi NON D 



^ommentaires sur la procedure /Comments on procedure 



Medicaments declares avoir ite pris recemment/ Drugs declared to haiTe 

been recentiy used : 

(§ventuellement nom du medecin prescripteurU>^ 

f /t. j» \/a.'j Ijd ^jt. "? '/ t£s/l 






11 



Commentaires sur la procedure / Commentsion procedure : 

1 ..*• ^ 




7^ 



Confirmation / Confirmation 



Y^ 



Je declare sur t'honneur que tes renseignements que f ai donnes ci-dessus sont exacts 
etque j'approuve la procedure de controle. / 1 declare of honour that the information I 
have given above ts true and I approve the testing procedure. 



Signature du sportif controle : 
Signature of person tested : 




'^^-^ 



Signature du Delegue Federal 
Signature of Federal Delegate 



i'CL^A.-^jiP'^^ 



Signature du Medecin : 
Signature of Doctor : 





Signature d^t^'ccompafnateur (eventuef) : 
Signature ofaccompanying person (if any) : 




Exemolaire destine au President de la Federation IntemationalA 
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LAftOltATOiRE riATrONAl 
DE DEPISTAOE OU DOPAGE 



27411 



Chateaiay-Malabry, le 24 mars 2006 



R APPOINT P' AMAT YSF /N° 66/03-2 



Votre dentande d'analvses convenlumneUes 



Prelevementfs^ du Dr GARDIOL 



Epreuve et lieu : 
Date: 



Gyclisiiie (UCl) 
Paris/Nice a NICE 
12/03/2006 



Recep^on defsYl'echantilionfe) d'orine : 

Date: l€03a006 

Type de materiel : BerKnger 

Nombre d'echaiitinon(s) : 3 (sur 4 6chantinons re9ns) 

Nombre de rapport(s) d'analyse : 2 
Reference de(s) rechantmon(s) : 



66/03 876004 




mmis 



AcattDiiaioH 



cbMllflilNlQUtE 
SURPMyUHpE 



RisuUa^ (CffeferenHelsen vi^eurzAMA/reslementaHonnatianale: GontrSle en competition) 



Date de debut des analyses : 



15/03/2006 



MPthodes de depistage utiKsees : chromatographies gazeuse (ES02, ES04, ES05*) et liquide (ES03= 
ES03B*) couplees.ou non a la spectrometrie de masse et immtmochiiirie (ES06). 

rnndusioDS ; ttprherche d p siihstances rfnp^intes negative 




Destinataires : „,„„«^x 

- Union CycHste Internationale -C-VARIN (CHI 860 AIGLE. SUISSE) „*«hx/T:pTrTsJAO 

- Dr GENSON Charge destruction a la Federation Fran^aise de Cyclisme (4 rue du Poete - 331W MERIUNAC; 

- President du Conseil de Prevention et de Lutte centre le Dopage (39 rue St Dominique - 75007 PARIS) 

u'lSt i^^Z^::.^^^ ^- ^c^-tillons. La n^roduction de cc npport d^analyse n'est autorisee qu. sous sa 

fonne integrale. H est confidentiel-et comporte 1 page(s). 



143 avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Tafcopie : +33 (0)1 46 60 30 17 - e-mail : diiection@lndd.com 
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LAB.OCATOIkE HATtOMAl 



ANNEXE AUX RAPPORTS D^ANALYSE N^66/03-l et 66/n.V2 



Resiiltats des rapports T/E 



Reference des echantillons 



T/E 



876004 



1.6 ^' 




U iaboratoire n'est pas responsable du prelcvemcnt des echantillons. La reproduction de cctte annexe n'est autonsec que sous sa forme 
integraie. Elle est confidcntiel et comjHJrte ) pagcfs). 

1/1 
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PROCfeS-VERBAL DE C0NTR6LE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIpENTIEL ! / CONFIPENTIAL ! 



Norn et prenom du Sportif / Name of person to faetested : 




Adresse / Postal adress ' 



B/s McP^ 



A 



^DA d 






N'de licence : ^ . / ^ ,^ /^^ v^/ — //^rU 



^1 






Nationarrte/Nationalit/ : Date de naissance : 
// r /I BlrthDate: .^^^r 



Sexe /Sex : 

M \^ 
F D 



Federation - Discipline /Sport : 



Norn de I'epreuve - Ville - GP /^Eventiand-place : ^ 

r ^ -*^-—^- g— ^^- — — — ' --- 



Nationairtede la Federation dontreleve le sportif/Tlie Federation's nationality 
of the person to be tested : __™_ ■ 






Organisme demandant le controle / Organization requpsting the test : 

[BCMinistere charge des Sports 
D Direction reglbnaje .delaJeunesse et des Sports 
D Federation nationale 
,S4rBdiration Internationale 



Type tf e cbntFoIe/ Type of test : 
Inopine : Qui D Non & 



Competition 
Internationale 0-- 
Nationale D 

Regionaje D 



Hors competition 

En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Notification de controle et accuse dig reception /Nbffl^^^ 



Vousetesconvoquelet a un controle antidopage/ You are hereby summoned toappear for doping test 



"^m-r-ZaoG 



Heurede remise de la notification : 



Jeconfirme; avoir regii etpris connaissancedecette convocation. Je sets 
que jB serai en infraction etqueje serai passible de. sanctions sije ne me 
presente pas au controle, muni{e}tfune licence de competition avec photo 
en cours de validite. Je-prends acte que je peux me faire accompagner lors 
du controle par une personne demon choix. 

I hereby acknowledge that I have received and examined this summons. 
I am aware that I will be violating the. charter of the organization if I do 
not attend the test for which I may be sanctionned. Bring a valid Identifica- 
tion or a valid competition card with a photo. Tm informed that I may be 
accompanied by one person of my choice during testing. 



tieu du controle /Place of test : 



"OA/r^^ 



vf-^. 



Norn et signature dusportif a controler: 

Print name and signature of;Berson to be tested 



1^ 



^ y4 ^'i>/:S 



cOS'^ 




^ ^s*' 



Norn et signature du Delegue Feder:aJ./ Name aiJd.signatttfe.ofFB^rai;Deip§ate-: 



Mom et prenom du medecin / Name of doctor : 

(entouteslettres) 

/ -» 



Lr^. «-:, 77, . 



Signature dy 'Medecin : 
Signature iff Dj3!OT^'^^ 



Realisation du controle/Test completion 




Heure d'arrivee/Time of arrival : 



Date du prelevement/Sampling date: 



Heure du prelevement/Sampling time : 

/ ^ 



Echantillons A etB / Samples A and B 

Code Flaconjlet container) n*/ bottie Code 




QusntitB totale d'urine, sang, ml 
Total amount of urine, blood, ml 

TT CLC- 



identification /identification : 
Licence / Licence : ^i 
Carte dHdentite/ ID: D 
Passeport/ Passport : D 
Autre /Other: S'-. 



Densite / Specific Gravity 



p|r/pH 



Eclianti llon d'urine insuffisant/ Insufficient urine sample 

celles intermediaires (a utillser en cas d'echantillon insuffisant; si moins de TSjiil-d'tinne). 
I Intermediary seal numberis} (for use in the case of an insufficient sample, less than 75 ml of urine). 



Premier n" / Rrst n" 



Deuxieme n"/ Second n" 



Troisieme n°/ Third n" 



Constat de non-venue au controle /The athlete failed to come for cojitrol 



Signature du Medecin /Signature of Doctor: 




Medicaments /Drugs St QUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recentiy used : 

(eventuellement nom du medecin prescrlpteur) ^ 

•"ar-^ ■■■■ A w Hffr-7c'^4g.-- ^^ t/* ^ t' J;/ - id 'xase3ca^ 






Conifirmation / Confirmation 



:^L^JUS^,/..jCi^.-.^ri^^^ 




Je declare sur Khonneur que les renseignements que f ai donnes ci-dessus sont exacts 
et que f approuve la procedure de controle. / 1 declare of honour tftatthe information I 
have given above Is true and I approve the testing procedure. 



Signature du Detegue Federal 
Signature of Federal Delegate 

/ 




Signature du sportif controle : 
Signature of person tested! 

/ / // 

■ -- /; ;/ ■/.-/../ 



/} 



Signature ^\i Medecin : 
Signature of Doctor : 



. / 

/ L-- 



- — / 



/ 



V 



Signature de I'acoiompagnateur (eventuel) : 
Signature of accompanying person (if any) : 




Exemplatre destine au President de la Federation Internationale 
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UAROrATOItl NATIONAL 
DE DEriSTAOE DU OOrA&E 



Chatenay-Malabry, le 22jiiinet2005 



25B14 



T? APPORT D> AiSTAT YST^N^ 85/07 



Voire demanded'analysesconveniionnelles 



Prelevemeptfs) du Pr LONG 

Sport: CycKsnie(UCI) 

Epreuve et lieu : 

Date: 17/07/2t)05 



TDF 2005 (15^' etape) a St Lary Soulan 



Reception defs)l^echantillQPfsVd'urine ; 

Dale: 17/07/2005 

Type de materiel : Berlinger 

Nombre d'echantiIIon(s) : 3 (sur 4 echantillons re9us) 

Nombre die rapp6rt(s) d'analyse : 4 
-Reference de(s) rechantiIlon(s) : 



85/07 874535 - 



Resultats (Cfreferentieh en vi^ueur : AMA/reslementaiion nationale : Controle en competition) 



Date de debut des analyses : 



18/07/2005 



Methodes de de pistage utilisees : chromatographies gazeuse (ESOl, ES02, BS04, ES05) et 
liquide (ES03, ES03B) couplees ou non a la spectrometrie de masse et immunochimie (ES06). 

rnnclnsions ; Recherche d e substances dnpantes negative 



NBl: 



Ecbantillon n° 874535 : Les resultats des essais ES04 et ES05 ne sont pas totalement 
exoloitable en raison d'une inhibition de la derivation due k une interference matricfe 



:ieBc. 



Ijesnnaiaires ; 



- Union Cycliste bitemationale - C-VARIN (CH 1 860 AIGLE - SUISSE) 

- Dr. GENSON, Charg6 construction a la Federation Frangaise de Cyclisme (4 me du Po^te - 3 

- President du Conseil de Prevention et de Lutte centre ie Dopage (39 rue St Dominique - TSOO^JARIS) 




GNAC) 



U laboratoire D*cst pas responsable du prelevcment des dchantillons. La reproduction de ce rapport d'analysc n'est autorisde que 
sous sa fbnne intigrale. II est confidentiel et comportc 1 page(s). 



143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-maH : direction@lDdd.com 
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LABORATOIJtE NATIONAL 
DE I>EFISTAGB t>XS DOPAGE 



ANNiryF. ATT RAPPORT P'ANAI.YSE N°85/07 et 85/07-00 



Resultats des raPDorts T/E 



Ttiference des echantiHons 



T/E 



874535 



2.2 




Le iaboraloiie n'est pas responsable dn prflSveraent des fchantillons. La reproduction de cette annexe n'est autorisie que sous sa fonne 
intierale. EUe est confidentieQe et compoite 1 page(s). 

1/1 
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Johncie Wingard 



>m: Varin Christian - UCI [christian.varin@uci.ch] 
Sent: Thursday. August 1 0, 2006 6:39 AM 
To: Travis Tygart 

Cc: Lautenschlager Delphine - UCI 

Subject: Floyd Landis request 

Dear Travis, 

Floyd Landis requested (through his team doctor) all his results (urine and blood anti-doping tests) for 2005 - 2006. 

Would USADA agree that we send these results to Floyd Landis team doctor? Or does USADA prefer that we direct the rider to 
USADA? 

Thank you for your help in this matter! 

Yours sincerely, 

Christian Varin 

Manager Antidopage / Antidoping Manager 

Union Cycliste Internationale 

CH-1860Aigle 

Tel: +41-24.468,58.11 
Fax: +41-24.468.58,12 
w^ tci.ch 



IMPORTANT NOTICE : 

This message contains confidential information and is intended only for the individual named herein. If you are not the herein 
named addressee you should not disseminate, distribute copy or otherwise make use of this e-mail. Please notify the sender 
immediately by e-mail if you have received this e-mail by mistake, and delete this e-mail from your system. 
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Linda Barnes 



'^rom: Ana Reyes [afreyes@ucla.edu] 

ant: Thursday, August 1 7, 2006 2:09 PM 
To: Linda Barnes 

Subject: RE: Request for t/e ratio info 

Hi Linda, 

We'll be glad to provide you with the info provided USADA sends us a written ok from UCI to release T/E to you. 

Thanks, 
Ana 

Ana Reyes 

Service/Quality Manager 

UCLA Olynnpic Analytical Laboratory 

Main Phone: (310) 825-2635 

FAX: (310) 206-9077 

E-mail:afrey es@ucla.edu 

From: Linda Barnes [mailto:lbarnes@usantidoplng.org] 

Sent: Wednesday, August 16, 2006 3:16 PM 

To: Ana Reyes 

Subject: Request for t/e ratio info 

Ana — 

ure if you can help with this, but we are in the process of reviewing an athlete's T/E ratio history. We have received samples 
# b that were collected by UCI and analyzed at the UCLA laboratory. Would it be possible for us to get the T/E ratio on these 
samples? 

Please let me know - 

Thanks for your extra work! 

Linda Barnes 

Testing Results Manager 

719-785-2024 

IbarnesQusantidopinq. org 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it may 
contain information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for 
delivering it to the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, 
copying, printing, distribution or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by telephone or return e-mail 
and delete the original transmission and its attachments without reading or saving in any manner. Thank you. 
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Sample Collected by UCI - Analyzed by UCLA 



Date ! 


Sample # 


4/21/2005 


920460 


4/22/2005 


920462 


2/22/2006 


951826 


2/23/2006 


951875 


2/24/2006 


951828 


2/25/2006 


951866 


2/26/2006 


951872 


4/20/2006 


951792 


4/21/2006 


951786 


4/22/2006 


951787 


4/23/2006 


951790 
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From: Johncie Wingard on behalf of Travis Tygart 
Sent: Thursday, Septennber 07. 2006 8:46 AM 
To: 'Lautenschlager Delphine - UCr 

Subject: RE: steroid profiles 

Ms. Lautenschlager - 1 am responding on Travis Tygart's behalf as he is out of the office today. Yes, we did 
receive the steroid profiles directly from the Chatenay-Malabry laboratory on the rider's other Tour samples. 
Could you please also provide us with the same information including Doping Control form and steroid profile data 
from the laboratories, for all prior samples collected by UCI for this rider? We are gathering the same information 
from the samples that we have collected. 

Also, it might be helpful if UCI would grant us authority to contact each of the labs directly about these specific 
samples if necessary. Please let us know if UCI would consent to this. 

Thank you for your assistance in this matter. 

Johncie B. Wingard 
Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 



From: Lautenschlager Delphine - UCI [mailto:Delphine.Lautenschlager@uci.ch] 
Sent: Thursday, September 07, 2006 2:47 AM 
To: Travis Tygart 
Subject: steroid profiles 

Dear Travis, 

We received the « steroid profiles » from the laboratory of Chatenay-Malabry for the file 29/06. 

Have you received a copy too? Or do you want that we send you a copy of this document? 

We are looking forward to hearing from you. 

Best regards, " ' 

Delphine Lautenschlager 

Assistante 

Service Antidopage 

Antidoping Services 

Union Cyeliste Internationale 

CH-1860Aigle 

Tel: +41-24.468.58.11 
Fax: +41-24.468.58,12 
www.uci.ch 

IMPORTANT NOTICE : 

USADA0537 
9/7/2006 
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This message contains confidenti^ iformation and is intended only for tiie ind ^ual named herein. If you are not 
the herein named addressee you should not disseminate, distribute copy or othenwise make use of this e-maiL 
Please notify the sender immediately by e-mail if you have received this e-mail by mistake, and delete this e-mail 
from your system. 
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Johncie Wingard 

From: Travis Tygart 

Sent: Tuesday, September 12, 2006 7:41 AM 

To: Johncie Wingard 

Subject: FW: file 29/06 

Can you send me your email? 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(T) 719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email; TTygart@usantidoping.org 

www.usantidoping.org 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 



From: Lautenschlager Delphine - UCI [mailto:Delphine.Lautenschlager@uci.ch] 
Sent: Tuesday, September 12, 2006 3:00 AM 
To: Travis Tygart 
Subject: file 29/06 

Dear Travis, 

We refer to the e-mail of Mr. Johncie B. Wingard, in which he asks us the authorisation to contact directly each of 
the labs about the specific samples. 

We need to know whether you need the doping control forms and labs results or if you already have them. 

If you are already in possession of these documents, the UCI agrees that USADA contact each of the labs directly 
to get the steroid profiles. 

In more, we kindly ask you to provide us with the defence of the rider in which he contests the reliability of the 
laboratory. 

We are looking forward to hearing from you. 

Best regards, 

Delphine Lautenschlager 

Assistante 

Service Antidopage 

Antldoping Services 

Union Cycliste Internationale ^.^ . _ 

USADA 0539 
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CH-1860Aigie 

Tei; +41-24.468.58.11 
Fax:+41-24.468.58.12 
www.uci.ch 



IMPORTANT NOTICE : 



This message contains confidential information and is intended only for the individual named herein. If you are not 
the herein named addressee you should not disseminate, distribute copy or otherwise make use of this e-mail. 
Please notify the sender immediately by e-mail if you have received this e-mail by mistake, and delete this e-mail 
from your system. 
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Johncie Wingard 

From: Johncie Wingard 
Sent: Tuesday, September 1 2. 2006 8:24 AM 
To: 'Lautenschiager Detphine - UCf 

Subject: file 29/06 

Ms. Lautenschlager - Travis asked me to follow up with you after he talked to you this morning. Christian Varin 
provided us with some documents for this rider in correspondence dated 9 August, 2006. Those documents 
included a chart of all of the samples collected by UCI for this rider including sample number, date, event and T/E 
ratio if available. We received the Doping Control Official Record and lab test results for the following samples: 

874535 
876013 
874285 
872364 
872357 
876004 
995462 
994203 
994277 
994276 
994075 
994080 
994171 

We would appreciate receiving the Doping Control Official Record and laboratory test results for all of the other 
samples listed in the chart which would be for all the samples collected from 1999 through 2004. If you could 
please provide those documents to us, we will contact the laboratories directly for the steroid profile data. 

We greatly appreciate your assistance in this matter. If you have any questions, please do not hesitate to contact 
Travis directly. 

Johncie B. Wingard 
Paralegal 

United States /\nti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidopinQ.org 
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Johncie Wingard 

From: Johncie Wingard 
Sent: Tuesday, September 12, 2006 10:08 AiVI 
To: 'Lautensciiiager Delphine - UCI" 

Subject: File 29/06 

Ms. Lautensciiiager - after closer review of the docurnents sent by Mr. Varin, besides all of the samples from 
1999-2004, we also still need Doping Control Official Records and laboratory reports for several samples in 2005 
& 2006 as listed below: 

920460 
920462 
951826 
951 875 
951 828 
951 866 
951872 
951792 
951789 
951787 
951790 

I apologize for omitting these from my earlier message. 

Johncie B. Wingard 
Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidopinq.org 



USADA0542 
9/12/2006 



Pagel of 2 



Johncie Wingard 



Dm: USADASpam 

Sent: Wednesday, September 1 3, 2006 2:25 PM 

To: Travis Tygart 

Subject: FW: ttygart@usantidoping.org - Message is from an unknown sender - Floyd Landis case 
Importance: High 



To prevent this e-mail from going thru the spam filter reply to the senders e-mail address or let the IT Department know and we will exclude 
from the spam filter for you. 

Thank You, 

Spam Filter 



From: Peruzzi Erica - UCI [mailto:erica.peruzzi@uci.ch] 

Sent: Wednesday, September 13, 2006 12:47 AM 

To: Travis Tygart 

Subject: ttygart@usantidop(ng.org - Message is from an unknown sender - Floyd Landis case 

Importance: High 

Good morning Travis, 

As promised, I am pleased to tell you that I spoke with Me Verbiest regarding Floyd's blood results. 

He confirmed that Floyd Landis received all his blood results directly from him and therefore can provide you all the papers 

you need. 

We may not send you any result or value without his agreement, which is the normal procedure for us. 

Would you be kind to contact Landis about his results? He should be able to provide them to you. 

Hoping that I could give you some more explanation I remain. 

Kind Regards, 

Erica 

Erica Peruzzi 

Assistante du Service Sa.nte 
Assistant Health Services 
Union Cycljste Internationafe 
CH-1860Algle 

T^l: +41-24.468.58.11 
Fax; +41-24.468.58.12 
www.uci.ch 
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IMPORTANT NOTICE : 

This message contains confidential information and is intended only for the individual named herein. If you are not the 
herein named addressee you should not disseminate, distribute copy or otherwise make use of this e-mail. Please notify 
the sender immediately by e-mail if you have received this e-mail by mistake, and delete this e-mail from your system. 
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Johncie Wingard 



From: Travis Tygart 

Sent: Tuesday, September 1 9. 2006 4:36 PM 

To: Paul Scott 

Cc: Johncie Wingard; Travis Tygart 

Subject: UCLA request 

Importance: High 

Attachments: Ltr FROM UCLA to USADA.doc; UCLA Chart .xls 

Dear Paul- 

I am requesting steroid profile data concerning the samples on the attached letter. All of these samples were 
analyzed by the UCLA laboratory. 

I have included an "Example" of a response letter as a guide to your laboratory to make this request easier for 
you. I have also included a chart that has the category for the steroid profile. If you do not have the data 
concerning a particular sample or steroid, please indicate with an "N/A" or similar notation. 

If you have any questions or concerns, please feel free to contact me directly. 

Sincerely, 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(T) 719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org 

www.usantidoping.org 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 

From: Johncie Wingard 

Sent: Tuesday, September 19, 2006 2:16 PM 

To; Travis Tygart 

Subject: UCLA request 



Johncie B. Wingard 
Paralegal 

United States Anti-Doping Agency 

USADA 0545 
9/20/2006 
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1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.orq 
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EXAMPLE 



[Date] 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: Sample #s: 920460, 920462, 951826, 951875, 951828, 951866, 951872, 

951792, 951789, 951787, 951790 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
samples. Additionally, I have reviewed the files related to these samples and hereby 
confirm the following: 

1 . These samples were accompanied by appropriate transport chain of custody 
documentation when they were received at our laboratory. 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the samples while 
they were in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing these 
samples. 

5. The screen results for these samples are accurate. 

If you have any questions or concerns about this matter, please contact me directly. 
Sincerely, 



Don Catlin 
Director 

Enclosure 
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Johncie Wingard 



From: 
Sent: 

o: 
Cc: 
Subject: 

Attachments: 



Linda Bames 

Tuesday, September 19, 2006 8:20 AM 
'Lautenschlager Delphlne - UCr 
Johncie Wingard; Travis Tygart 
RE: file 29/26 

Athlete Response.pdf; Athlete Response - Exhlbits.pdf 




Athlete Athlete Response - 

esponse.pdf (453 KE Exhlbits.pd... 

Linda Barnes 

Testing Results Manager 

719-785-2024 

lbarnes@usantidoping . org 



Attached is the athlete's response that you requested 



Original Message 

From: Travis Tygart 

Sent: Tuesday, September 19, 2 006 7:39 AM 

To: Lautenschlager Delphine - UCI 

Cc: Johncie Wingard; Linda Barnes 

Subject: RE: file 29/26 

Delphine- 



I apologize for not forwarding you the athlete's submission. I did not receive your 
request. Given that this is a UCI test, we will happily send you the submission. We will 
also copy you on the recommendation from the Anti -Doping Review Board. 



I will send the documents under separate cover. 



Sincerely, 



Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel United States Anti-Doping Agency 1330 Quail Lake 
Loop, Suite 260 Colorado Springs, Colorado 80906 
(T) 719-785-2031 
(F) 719-785-2028 

Toll Free: 866-601-263 

Email : TTygart®usantidoping . org 

www.usantidoping.org 



^ ^i\[FIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e 
mail messages attached to it, may contain information that is confidential or leaallv 
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privileged. If you are not ^e intended recipient, or a per&.-x' responsible for delivering 

it to the intended recipient, you are hereby notified that you must not read this 

transmission and that any disclosure, copying, printing, distribution or use of any of the 

information contained in or attached to this transmission is STRICTLY PROHIBITED, If you 

have received this transmission in error, please immediately notify the sender by 

"lelephone or return e-mail and delete the original transmission and its attachments 

/without reading or saving in any manner. Thank you. 



From: Lautenschlager Delphine - UCI [mailto:Delphine.Lautenschlager@uci.ch] 
Sent: Tuesday, September 19, 2006 7:11 AM 
To: Travis Tygart 
Subject: file 29/26 



Dear Travis, 



We acknowledge receipt of your request sent by Mr. Johncie Wingard. It is still in 
process. 



On 12th September, I send you a request by e-mail: 



"We kindly ask you to provide us with the defence of the rider in which he contests the 
reliability of the laboratory" 



vould you be kind enough to send us this document as soon as possible? 

We thank you in advance and are looking forward to hearing from you. 

Best regards, 

Delphine Lautenschlager 

Assistante 

Service Antidopage 

Antidoping Services 

Union Cycliste Internationale 

CH - 1860 Aigle 

Tel : +41-24.468.58.11 

X : +41-24.468.58.12 
www.uci.ch <http://www.uci.ch/> 

2 
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IMPORTANT NOTICE 



This message contains confidential information and is intended only for the individual 
named herein. If you are not the herein named addressee you should not disseminate, 
distribute copy or otherwise make use of this e-mail. Please notify the sender immediately 
by e-mail if you have received this e-mail by mistake, and delete this e-mail from your 
system. 
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Johncie Wingard 

From; Travis Tygart 

Sent: Wednesday. September 20, 2006 1 1 :51 AM 

To: agustinf.rodriguez@csd.nnec.es 

Co: Travis Tygart; Johncie Wingard 

Subject: Request for Laboratory Data. 

Importance: High 

Attachments: Ltr FROIVl Madrid to USADA.doc; Madrid Chart .xls 

Dear Dr. Cano- 

I hope this email finds you well. 

I am writing to request steroid profile data concerning the samples on the attached letter. All of these samples 
were analyzed by the UCLA laboratory. 

I have included an "Example" of a response letter as a guide to your laboratory to make this request easier for 
you. I have also included a chart that has the category for the steroid profile. If you do not have the data 
concerning a particular sample or steroid, please indicate with an "N/A" or similar notation. 

If you have any questions or concerns, please feel free to contact me directly. 

Thank you for your assistance with this important matter. 

Sincerely, 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(1)719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org 

www,usantidoping.or g 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 



From: Johncie Wingard 

Sent: Wednesday, September 20, 2006 11:34 AM 

To: Travis Tygart 

Subject: 



USADA 0552 
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Johncle B. WIngard 

Paralegal 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

(T) 719.785.2032 

(F) 719.785.2001 

www.usantidoping.org 
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EXAMPLE 

[Date] 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: UCI Sample #s: 311370, 336873, 342599, 342856, 342850, 348369, 347883 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
samples. Additionally, I have reviewed the files related to these samples and hereby 
confirm the following: 

1 . These samples were accompanied by appropriate transport chain of custody 
docimientation when they were received at our laboratory. 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the samples while 
they were in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing these 
samples. 

5. The screen results for these samples are accurate. 

If you have any questions or concerns about this matter, please contact me directly. 
Sincerely, 



Agustin-Francisco Rodriguez Cano 
Director 

Enclosure 
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TRANSMISSION OK 




TK/RX NO 


4772 


RECIPIENT ADDRESS 


901134915437230 


DESTINATION ID 




ST. TIME 


08/25 12:01 


TIME USE 


oro7 


PAGES SENT 


4 


RESULT 


OK 



OEUSADA 

kmmm USAnthOoPms Agency 




An thOopmg Agency 

Integrity. Health. Sport 



Facsimile Cover Sheet 



To: Dr. Agustin- Francisco Rodrigue2 Cano 
Company; 
Phone: 

Fax: 34 91 543 72 90 

From: Travis T. Tygart 

Company: U.S. Anti-Doping Agency 

Address: 1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906-4651 USA 



Direct: 


+719-785-2031 


Fax: 


+719-785-2001 


e-mail: 




Date: 


9/25/2006 . 


Pages including this cover 


H 


page: 


Comments: 





Please find attached a copy of the email I previously sent to you. I look 
forward to your resonse. Thank you. 
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Johncie Wingard 



m: Travis Tygart 

Sent: Wednesday, September 20, 2006 1 1 :48 AM 

To: direction@indd.com 

Co: Johncie Wingard; Travis Tygart 

Subject: Request for Laboratory Data. 

Importance: High 

Attachments: Paris Chart .xls; Ltr FROM Paris to USADA.doc 

Dear Professor Ceaurriz- 

I hope you are doing well. 

I am requesting steroid profile data concerning the samples on the attached letter. All of these samples were analyzed by the 
Paris laboratory. 

I have included an "Example" of a response letter as a guide for your response. I hope this makes our request as easier for you. I 
have also included a "Chart" that has the categories for the steroid data we are interested in obtaining. If you do not have the data 
concerning a particular sample or steroid, please indicate with an "N/A" or similar notation. 

If you have any questions or concerns, please feel free to contact me directly. 

Thank you for your assistance with this important matter. 

Tr-^^is T. Tygart, Esq. 

S r Managing Director, General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(7)719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org 

vv wvv.usantidoping.org 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages 
attached to it, may contain information that is confidential or legally privileged. If you are not the intended recipient, 
3r a person responsible for delivering it to the intended recipient, you are hereby notified that you must not read this 
transmission and that any disclosure, copying, printing, distribution or use of any of the information contained in or 
attached to this transmission is STRICTLY PROHIBITED. If you have received this transmission in error, please 
immediately notify the sender by telephone or return e-mail and delete the original transmission and its attachments 
A^ithout reading or saving in any manner. Thank you. 



-rom: Johncie Wingard 

Sent: Wednesday, September 20, 2006 11:33 AM 

To: Travis Tygart 

Subject: 



1/31/2007 
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Johncie B. Wingard 
Paralegal 

I ^d States Anti-Doping Agency 
los^ J Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 
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EXAMPLE 



[Date] 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: UCI Sample #s: 186671, 185105, 217241, 217243, 216923, 210038, 176593, 

808345, 289130, 874535, 876013, 874285, 872364, 872357, 
876004 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
samples. Additionally, I have reviewed the files related to these samples and hereby 
confirm the following: 

L These samples were accompanied by appropriate transport chain of custody 
documentation when they were received at our laboratory. 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the samples while 
they were in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing these 
samples. 

5 . The screen results for these samples are accurate. 

If you have any questions or concerns about this matter, please contact me directly. 
Sincerely, 



Jacques de Ceaurriz 
Director 

Enclosure 
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TRANSMISSION OK 

TX/RX NO 4773 

RECIPIENT ADDRESS 901 133146G03017 

DESTINATION ID 
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Facsimile Cover Sheet 



To: Pr. Jacques de Ceaurriz 
Company: 
Phone: 

Fax: 33146 60 3017 

From: Travis T. Tygart 

Company: U,S. Anti-Doping Agency 

Address: 1 330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906-4651 USA 

Direct: +719-785-2031 

Fax: +719-785-2001 
e-mail: 

Date: 9/25/2006 
Pages including this cover 

page: 5* 

Comments: 

Please find attached a copy of the email I previously sent to you. I look 
forward to your resonse. Thank you. 
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Johncie Wingard 



im: Paul Scott [pascott@ucla.edu] 

oent: Thursday, September 21 , 2006 6:19 PM 

To: Travis Tygart 

Subject: Steroid Profile Report 

Attachments: Steroid Profile Report 9-21-06.pdf 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it may 
contain information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for 
delivering it to the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, 
copying, printing, distribution or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by telephone or return e-mail 
and delete the original transmission and its attachments without reading or saving in any manner. Thank you. 
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Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 



UCLA 



&UVIA m\MM • $A>ntA cwz 



DEPAH IMK.Nfr Ot- ^HARMACOl/)OY 
UCia iJCI JOOI, OF MEDJClfJE 



Re: Sample fe: 920460, 920462, 95 1826, 95 1 875, 95 1 828, 95 1 866, 95 1 872, 

951792, 951789, 951787, 951790 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
samples. Additionally, 1 have reviewed the files related to these samples and hereby 
confirm the following: 

1 . These samples were accompanied by appropriate transport chain of custody 
documentation when they were received at our laboraioiy, 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the samples while 
they were in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing these 
samples. 

5. The screen results for these samples have been verified and accurate ly reflect the 
values we have recorded in our original records for the samples. 

If you have any questions or concerns about this matter^ please contact me directly. 
Sincerely, 








Don H. Catlin, M.D. 
Director 



Enclosure 
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Johncie Wingard 

From: Travis Tygart 

Sent: Monday, September 25, 2006 1 0: 1 5 AM 

To: aishah@dcc.usm.nny 

Co: Travis Tygart; Johncie Wingard 

Subject: USADA Request for Steroid Profile Data. 

Importance: High 

Attachments: Penang Chart .xls; Ltr FROM Penang to USADA.doc 

Dear Dr. Aishah Latiff- 

I liope this email finds you well. 

I am writing to request steroid profile data concerning the samples on the attached letter. All of these samples 
were analyzed by the UCLA laboratory. 

I have included an "Example" of a response letter as a guide to your laboratory to make this request easier for 
you. I have also included a chart that has the category for the steroid profile. If you do not have the data 
concerning a particular sample or steroid, please indicate with an "N/A" or similar notation. 

We would prefer that you provide both the uncorrected and the corrected data. But, it is essential that you 
provide the uncorrected and the (Ph, SG) so that we can ensure we have all the necessary data as we compare 
to other laboratory results that we are compiling. 

If you have any questions or concerns, please feel free to contact me directly. 

Thank you for your assistance with this important matter. 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(T) 719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org 

www.usantidoping.org 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received. this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 



From: Johncie Wingard 

Sent: IMonday, September 25, 2006 9:50 AM 

To: Travis Tygart 

Subject: 

USADA 0565 
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Johncie B. Wfngard 
Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.orq 
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EXAMPLE 



[Date] 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: UCI Sample #: 055383 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
sample. Additionally, I have reviewed the files related to this sample and hereby confirm 
the following: 

1 . The sample was accompanied by appropriate transport chain of custody 
documentation when it was received at our laboratory. 

2. The sample was properly sealed when it was received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the sample while it 
was in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing the 
sample. 

5. The screen results for the sample is accurate. 

If you have any questions or concems about this matter, please contact me directly. 
Sincerely, 



Aishah A. Latiff 
Director 

Enclosure 
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Facsimile Cover Sheet 



To: Dr. Aishah Latiff 
Company: 
Phone: 

Fax: 60 4 656 98 69 

From: Travis T. Tygart 
Company: U.S. Anti-Doping Agency 
Address: 1 330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906-4651 USA 

Direct: +719-785-2031 

Fax: +719-785-2001 
e-mail: 

Date: 9/25/2006 
Pages including this cover 

page: H 

Comments; 

Please find attached a copy of the email I previously sent to you. I look 
forward to your resonse. Thank you. 
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Johncie Wingard 



From: Travis Tygart 

Sent: Monday, September 25, 2006 1 0:07 AM 

To: direction@indd.com 

Cc: Johncie Wingard 

Subject: Updated Chart for my previous email. 

Attachments: Paris Chart .xls 

I have updated the chart to make the dates clearer for your use. 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1 330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(1)719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org 

ww^w.usantidoping.org 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIEtlTED. If you have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments vv^ithout reading or 
saving in any manner. Thank you. 



From: Johncie Wingard 

Sent: i^onday, September 25, 2006 9:49 Al^ 

To: Travis Tygart 

Subject: 



Johncie B. Wingard 
Paralegal 

United States Anti-Doping Agency 
1330 Quail Lal<e Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 
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Johncie Wingard 

From: Travis Tygart 

Sent: Monday, September 25. 2006 8:39 AM 

To: direction@indd.com 

Cc: Johncie Wingard 

Subject: USADA Request. 

I previously sent an email that I hope you will receive although i have had a difficult time getting it to go through to 
you. I will send it by fax if it is returned again. 

In the request, I am asking for steroid profiles and other data from several collections provided by the same 
athlete. Please provide the raw data so that we can calculate the "corrected values" and show both. You are 
welcome to provide both but we are asking for the uncorrected but also the data (Ph, SG) that will allow us to 
corrected it for comparison to other data we are compiling. 

Thank you for your assistance. 

Sincerely, 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(T) 719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org - 

www.usantidop ing.Qrg 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by 
telephone or retum e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 
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Johncie Wingard 

From: Travis Tygart 

Sent; Wednesday, September 20, 2006 1 1 :48 AM 

To: direction@indd.com 

Cc: Johncie Wingard; Travis Tygart 

Subject: Request for Laboratory Data. 

Importance: High 

Attachments: Paris Chart .xls; Ltr FROM Paris to USADA.doc 

Dear Professor Ceaurriz- 

1 hope you are doing well. 

I am requesting steroid profile data concerning the samples on the attached letter. All of these samples were 
analyzed by the Paris laboratory. 

i have included an "Example" of a response letter as a guide for your response. I hope this makes our request as 
easier for you. I have also included a "Chart" that has the categories for the steroid data we are interested in 
obtaining. If you do not have the data concerning a particular sample or steroid, please indicate with an "N/A" or 
similar notation. 

If you have any questions or concerns, please feel free to contact me directly. 

Thank you for your assistance with this important matter. 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1 330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(T) 719-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org 

wwvv.usantidoping.or g 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 

From: Johncie Wingard 

Sent: Wednesday, September 20, 2006 11:33 Al^ 

To: Travis Tygart 

Subject: 



Johncie B. Wingard 
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Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719 J85.2032 
(F) 719.785.2001 
www.usantidoping.org 
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EXAMPLE 



[Date] 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: UCI Sample #s: 186671, 185105,217241,217243,216923,210038, 176593, 

808345, 289130, 874535, 876013, 874285, 872364, 872357, 
876004 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
samples. Additionally, I have reviewed the files related to these samples and hereby 
confirm the following: 

1 . These samples were accompanied by appropriate transport chain of custody 
documentation when they were received at our laboratory. 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the samples while 
they were in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing these 
samples. 

5. The screen results for these samples are accurate. 

If you have any questions or concerns about this matter, please contact me directly. 
Sincerely, 



Jacques de Ceaurriz 
Director 

Enclosure 
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Johncie Wingard 



From: Travis Tygart 

Sent: Monday, September 25, 2006 1 0:1 2 AM 

To: lad@idesporto.pt 

Cc: Johncie Wingard; Travis Tygart 

Subject: Request for Steroid Profile Data. 

Importance: High 

Attachments: Ltr FROM Lisbon to USADA.doc; Lisbon Chart .xls 

Dear professor Xavier de la Torre- 
I hope this email finds you well. 

I am writing to request steroid profile data concerning the samples on the attached letter All of these samples 
were analyzed by the UCLA laboratory. 

I have included an "Example" of a response letter as a guide to your laboratory to make this request easier for 
you. I have also included a chart that has the category for the steroid profile. If you do not have the data 
concerning a particular sample or steroid, please indicate with an "N/A" or similar notation. 

We would prefer that you provide both the uncorrected and the corrected data. But, it is essential that you 
provide the uncorrected and the (Ph, SG) so that we can ensure we have all the necessary data as we compare 
to other laboratory results that we are compiling. 

If you have any questions or concerns, please fee! free to contact me directly. 
Thank you for your assistance with this important matter. 

Travis T. Tygart, Esq. 

Senior Managing Director, General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906 

(T) 7 19-785-2031 

(F) 719-785-2028 

Toll Free: 866-601-263 

Email: TTygart@usantidoping.org 

www,usantidopin g>or g 

CONFIDENTLVLITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it, may contain information that is confidential or legally privileged. If you are not 
the intended recipient, or a person responsible for delivering it to the intended recipient, you are hereby 
notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 

From: Johncie Wingard 

Sent: Monday, September 25, 2006 9:50 AM 

To: Travis Tygart 

Subject: 

USADA 0576 
9/25/2006 
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Johncie B. Wingard 

Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 
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EXAMPLE 



[Date] 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: UCI Sample #: 277821 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
sample. Additionally, I have reviewed the files related to this sample and hereby confirm 
the following: 

1 . The sample was accompanied by appropriate transport chain of custody 
documentation when it was received at our laboratory. 

2. The sample was properly sealed when it was received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the sample while it 
was in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing the 
sample. 

5. The screen results for the sample is accurate. 

If you have any questions or concerns about this matter, please contact me directly. 
Sincerely, 



Xavier de la Torre 
Director 

Enclosure 
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Facsimile Cover Sheet 



To: Prof. Xavier de la Torre 
Company; 
Phone: 

Fax: 35121797 75 29 

From: Travis T. Tygart 
Company: U.S. Anti-Doping Agency 
Address: 1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906-4651 USA 
Direct: +719-785-2031 
Fax: +719-785-2001 
e-mail: 
Date: 9/25/2006 
Pages including this cover 

page: ^ 
Comments; 

Please find attached a copy of the email I previously sent to you. I look 
forward to your resonse. Thank you. 
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LABORATOIRE NATIONAL 
DE DEPISTAGE DU DOPAGE 



At Chatenay-Malabry, the 29th September 2006 



Travis T. TYGART 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs CO 80906 

USA 



Re : UCI samples n^ : 186671, 185105, 217241, 217243 

216923, 210038, 176593, 808345 
289130, 874535, 876013, 874285 
872364,872357, 876004 



Dear Mr. Tygart, 

Pursuant to your request, attached please find steroid profile data on the 
above referenced samples. Additionally, I have reviewed the files related 
to these samples and hereby confirm the following: 

1. These samples were accompanied by appropriate transport chain of 
custody documentation when they were received at our laboratory. 

2. These samples were properly sealed when they were received at our 
laboratory. 



3. Our laboratory maintained an appropriate chain of custody for the 
samples while they were in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in 
analyzing these samples. 



5. The screen results for these samples are accurate except for sample 
874535. 

If you have any questions or concerns about this matter, p]@«se contact 
me directly. 

Sincerely, 

Jacque^d 

DiiMCTOr 




143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
T&lephone : + 33 (0)1 46 60 28 69 - Tele copie : +33 (0)1 46 60 30 17 - e-mail : direction@lnddcor 
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USADA 0582 



3 October, 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: UCI Sample #s: 31 1370, 336873, 342599, 342856, 342850, 348369, 347883 
Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
samples. AdditionaUy, I have reviewed the files related to these samples and hereby 
confirm the following: c / 

1 . These samples were accompanied by appropriate transport chain of custody 
documentation when they were received at oitr lahoiato^. 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory mamtained an appropriate chain of custody for the samples while 
they were in the custody of our laboratory. 

4. Our laboratory fdllowed its regular WADA approved process in analyzing these 
samples. ^ & 

5. The screen results for these samples are accurate. 

If you have any questions or concerns about this matter, please contact me directly. 
Sincerely, 




,«*l3i;2r^i/^jH^ »^ 



Agiistin-Francisco Rc^gu^^fe J| 
Director m ^a^<^^% ^Ij 



Enelosure 
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Johncie Wingard 



From: Johncie Wingard 
Sent: Thursday, October 05, 2006 1 1 :26 AM 
To: 'Lautenschlager Delphine - UCI' 

Subject: USADA Request 

Ms. Lautenschlager - 1 am following up on the emails that I sent to you on Sept. 12, 2006. I have included the 
language from those emails below for your convenience. Could you please update me on the status of our 
requests? We greatly appreciate your assistance in this matter. Thank you. 



Ms. Lautenschlager - Travis asked me to follow up with you after he talked to you this morning. Christian Varin 
provided us with some documents for this rider in correspondence dated 9 August, 2006. Those documents 
included a chart of all of the samples collected by UCI for this rider including sample number, date, event and T/E 
ratio if available. We received the Doping Control Official Record and lab test results for the following samples: 



874535 
876013 
874285 
872364 
872357 
876004 
995462 
994203 
994277 
994276 
994075 
994080 
994171 



We would appreciate receiving the Doping Control Official Record and laboratory test results for all of the other 
samples listed in the chart which would be for all the samples collected from 1999 through 2004. If you could 
please provide those documents to us, we will contact the laboratories directly for the steroid profile data. 

We greatly appreciate your assistance in this matter. If you have any questions, please do not hesitate to contact 
Travis directly. 



Ms. Lautenschlager - after closer review of the documents sent by Mr. Varin, besides all of the samples from 
1999-2004, we also still need Doping Control Official Records and laboratory reports for several samples in 2005 
& 2006 as listed below: 

920460 
920462 
951826 
951875 
951828 
951866 
951872 
951792 
951789 
951787 
)51790 

Bpologize for omitting these from my earlier message. 

fitxcie B. Wmgard 
blegal 

ed States Anti-Doping Agency ^^^^ 05g5 

7006 
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1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 



V2006 



USADA 0586 



Prevk^Anda do ConB9ttiQ do Mlnistros 
S^mrfiiArlB de ^mdo da Juventudo o do DespodQ 






I 



Instituto do Desporio de Portugal 



refer&icia: 

CAY (REFERENCE) 



Para: 
(To) 



A/C. 



TRAVIS T. Tygart 



USADA 



De: 

(Fpom) 



N." Paqinas: 
(NuMBgfl OF Pages) 



Data; 

(DATt) 



m± 



A.D./2006 



12-10-06 



Fax: 



+ 1719785 2001 



INSTITUTO DO DESPORTO DE PORTUGAL - LABORAT6rIO DE ANALlSES E DOPAGEM 



2+1 



AssuNTo: 



STEROID PROFILE SAMPLE 277821 



Dear Sirs, 



Please find enclQ^jed the documentation regarding sample UCI 277821 .requested on your fax dated 

September 25"^^ 2006, 

Do not hesitate to contact U5 should you have any farther question or doubt. 



Sincerely 




Dr, Xavier de la 
Scieo^flc^irector 



o 

I 

a. 



USADA 0587 



12/10 2006 10:21 FAX 217935949 LAD 121002 



PrQ^'cldncia do Consetho Oe Mlnlskros 
Secretarta da EatAdo da Jvventuf^e b do Desporto 



•' "^ . J. 



I 

Instituto ijo Desporto de Portugal 
Labomt<5rio de An^Iises e Dopagem 



Travis T. Tygsiit 

General Coonsel 

United States Anti-Doping Agency 

1 330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 



Re: UCI Sample #: 277821 



Dear Mr. Tygatt: 

Pursuant to your request, attached please find steroid profile data on the above referenced sample. 
Additionally, I have reviewed the files related to diis sample and hereby coofirm the following: 

1. The sample was accompanied by appropriate transport chain of custody docutnentation when 
it was received at our laboratory. 

2. The sample was properly sealed when it was received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the sample while it was in the 
custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing the sample. 

5. The screen results for the sample is accurate. 

If you have any questions or concerns about this matter, please contact me direcdy. 

Sincerely, 




iavier de la Torre 
Scien|ifie-©ixector 



g Lisbon, 12th October 2006 US ADA 0588 
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') ■ ) 

Johncie Wingard 

From: Johncie Wingard 

Sent: Thursday, October 12, 2006 9:57 AM 

To: 'Don (MD) Catlin {dcatlin@ucla.eduy; 'areyes@ucla.edu' 

Subject: FW: Steroid Profile Data 

Attachments: Ltr FROM UCLA to USADA 2.doc 

Ana - please see our request for steroid profile data below. Thank you. 

Johncie B. Wingard 
Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 



From: Johncie Wingard 

Sent: Wednesday, October 11, 2006 3:01 PM 

To: 'pascott@ucla.edu' 

Subject: Steroid Profile Data 



Hi Paul - Travis asked me to request steroid profile data on two more samples. The results of these two samples 
were just reported to Linda Barnes earlier this week. They were follow-up samples on the same athlete for whom 
you provided steroid data on previously. Attached is a sample letter indicating the two sample numbers. We 
would appreciate receiving the data as soon as possible. Thanks very much for your assistance and if you have 
any questions, please contact Travis directly. 

Johncie B. Wingard 

Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 
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Johncie Wingard 



From : Johncie Wingard 

Sent: Wednesday. October 11, 2006 3:01 PM 

To: 'pascott@ucla.edu* 

Subject: Steroid Profile Data 

Attachments: Ltr FROM UCLA to USADA2.doc 

Hi Paul - Travis asked me to request steroid profile data on two more samples. The results of these two samples 
were just reported to Linda Barnes earlier this week. They were follow-up samples on the same athlete for whom 
you provided steroid data on previously. Attached is a sample letter indicating the two sample numbers. We 
would appreciate receiving the data as soon as possible. Thanks very much for your assistance and if you have 
any questions, please contact Travis directly. 

Johncie B. Wingard 
Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 



US AD A 0591 



10/11/2006 



EXAMPLE 



[Date] 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: Sample #s: 1501850 and 497104 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
samples. Additionally, I have reviewed the files related to these samples and hereby 
confirm the following: 

1 . These samples were accompanied by appropriate transport chain of custody 
documentation when they were received at our laboratory. 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the samples while 
they were in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing these 
samples. 

5. The screen results for these samples are accurate. 

If you have any questions or concerns about this matter, please contact me directly. 
Sincerely, 



Don Catlin 
Director 

Enclosure 



USADA 0592 
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Johncie Wingard 

From: Lautenschlager Delphine - UCI [Delphine.LautenschIager@uci.ch] 
Sent: Thursday, October 12, 2006 7:1 1 AM 
To: Johncie Wingard 

Subject: RE: USADA Request 

Dear Mr. Wingard, 

As a follow-up to your e-mail hereunder, we inform you that our answer will be provided during the next week. 

We appreciate your kind collaboration and thank you for your patience. 

Best Regards 

Delphine Lautenschlager 

Assistante 

Service Antidopage 

Antidoping Services 

Union Cycliste Internationale 

CH-1860AigIe 

Tel: +41-24.468.58.11 
Fax: +41-24.468.58,12 
www.uci.ch 

IMPORTANT NOTICE : 

This message contains confidential information and is intended only for the individual named herein. If you are not 
the herein named addressee you should not disseminate, ^distribute copy or othenvise make use of this e-mail. 
Please notify the sender immediately by e-mail if you have received this e-mail by mistake, and delete this e-mail 
from your system. 



From: Johncie Wingard [mailto:jwingard@usantidoping.org] 
Sent: jeudi, 5. octobre 2006 19:26 
To: Lautenschlager Delphine - UCI 
Subject: USADA Request 

Ms. Lautenschlager - 1 am following up on the emails that I sent to you on Sept. 12, 2006. I have included the 
language from those emails below for your convenience. Could you please update me on the status of our 
requests? We greatly appreciate your assistance in this matter. Thank you. 



Ms. Lautenschlager - Travis asked me to follow up with you after he talked to you this morning. Christian Varin 
provided us with some documents for this rider in correspondence dated 9 August, 2006. Those documents 
included a chart of all of the samples collected by UCI for this rider including sample number, date, event and T/E 
ratio if available. We received the Doping Control Official Record and lab test results for the following samples: 

874535 
876013 
874285 
872364 
872357 
876004 
995462 
994203 USADA 0593 

10/12/2006 



Page 2 of 2 

994277 
994276 
994075 
994080 
994171 

We would appreciate receiving the Doping Control Official Record and laboratory test results for all of the other 
samples listed in the chart which would be for al! the samples collected from 1999 through 2004. If you could 
please provide those documents to us, we will contact the laboratories directly for the steroid profile data. 

We greatly appreciate your assistance in this matter. If you have any questions, please do not hesitate to contact 
Travis directly. 

Ms. Lautenschlager - after closer review of the documents sent by Mr. Varin, besides all of the samples from 
1999-2004, we also still need Doping Control Official Records and laboratory reports for several samples in 2005 
& 2006 as listed below: 

920460 
920462 
951826 
951875 
951828 
951866 
951872 
951792 
951789 
951787 
951790 



apologize for omitting these from my earlier message. 



Johncie B. Wingard 
Paralegal 

United States Anti-boping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.or g 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages 
attached to it may contain information that is confidential or legally privileged. If you are not the Intended 
recipient, or a person responsible for delivering it to the intended recipient, you are hereby notified that you must 
not read this transmission and that any disclosure, copying, printing, distribution or use of any of the information 
contained in or attached to this transmission is STIUCTLY PROHIBITED. If you have received this transmission in 
error, please immediately notify the sender by telephone or return e-mail and delete the original transmission and 
its attachments without reading or saving in any manner. Thank you. 
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Johncie Wingard 



From: Lautenschlager Delphine - UCI [Delphlne.Lautenschlager@uci.ch] 

Sent: Wednesday, October 18, 2006 7:16 AM 

To: Johncie Wingard 

Subject: RE: USADA Request 

Attachments: authorization.pdf; Aigarve.pdf; Amgen Tour.pdf; Georgia.pdf; Paris-nice.pdf; Vuelta.pdf 

Dear Mr. Wingard and Mr. Tygart, 

Please, find herewith attached a copy of the anti-doping forms and a copy of the laboratory's results concerning 
the file 29/06. (2004-2005-2006) 

Moreover, you will find an authorization per laboratory authorizing you to request the steroid profiles. 

In my phone call with Mr. Tygart. I explained that it is kind of difficult for us to find the forms before 2004. If this 
information is really necessary we will have to look out in our old files and of course this will take more time. 

Best regards, 

Delphine Lautenschlager 

Assistants 

Service Antidopage 

Antidoping Services 

Union Cycliste Internationale 

CH-1860AigIe 

Tel: +41-24.468.58,11 
Fax; +41-24.468.58.12 
www.uci.ch 

IMPORTANT NOTICE: 

This message contains confidential information and is intended only for the individual named herein. If you are not 
the herein named addressee you should not disseminate, distribute copy or otherwise make use of this e-mail. 
Please notify the sender immediately by e-mail if you have received this e-mail by mistake, and delete this e-mail 
from your system. 



From: Johncie Wingard [mailto:jwingard@usantidoping.org] 
Sent: jeudi, 5. octobre 2006 19:26 
To: Lautenschlager Delphine - UCI 
Subject: USADA Request 

Ms. Lautenschlager - I am following up on the emails that I sent to you on Sept 12, 2006. I have included the 
language from those emails below for your convenience. Could you please update me on the status of our 
requests? We greatly appreciate your assistance in this matter Thank you. 



Ms. Lautenschlager - Travis asked me to follow up with you after he talked to you this morning. Christian Varin 
provided us with some documents for this rider in correspondence dated 9 August, 2006. Those documents 
included a chart of all of the samples collected by UCI for this rider including sample number, date, event and T/E 
ratio if available. We received the Doping Control Official Record and lab test results for the following samples: 

874535 
876013 
874285 
872364 USADA 0595 

10/18/2006 
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872357 ' ' 

876004 

995462 

994203 

994277 

994276 

994075 

994080 

994171 

We would appreciate receiving the Doping Control Official Record and laboratory test results for all of the other 
samples listed in the chart which would be for all the samples collected from 1999 through 2004. If you could 
please provide those documents to us, we will contact the laboratories directly for the steroid profile data. 

We greatly appreciate your assistance in this matter. If you have any questions, please do not hesitate to contact 
Travis directly. 

Ms. Lautenschlager - after closer review of the docunnents sent by Mr. Varin, besides all of the samples from 
1999-2004, we also still need Doping Control Official Records and laboratory reports for several samples in 2005 
& 2006 as listed below: 

920460 
920462 
951826 
951875 
951828 
951866 
951872 
951792 
951789 
951787 
951790 



I 



apologize for omitting these from my earlier message. 



Johncle B. Wingard 

Paralegal 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

(7)719.785.2032 

(F) 719.785.2001 

www.uSQntidoping.org 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages 
attached to it may contain information that Is confidential or legally privileged. If you are not the intended 
recipient, or a person responsible for delivering it to the intended recipient, you are hereby notified that you must 
not read this transmission and that any disclosure, copying, printing, distribution or use of any of the information 
contained in or attached to this transmission is STRICTLY PROHIBITED. If you have received this transmission in 
error, please immediately notify the sender by telephone or return e-mail and delete the original transmission and 
its attachments without reading or saving in any manner. Thank you. 
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UiUiORl CYCLISTE INTERNATIONALE 

CH1 860 Aigle/ Suisse 
a> : +41 24 468 58 11 - Fax : +41 24 468 58 12 - e-mail : anne.gripper@uci.ch 



AUTHORIZATION 



The UCI Anti-Doping Commission authorizes the U.S. Anti-Doping Agency (USADA) 
to request to Agence franpaise de lutte centre le dopage, Departement des Analyses, 
Chatenay-Malabry, France the steroid profiles for the following sample: 



289130 



Anti-Doping Services, 




Anne Gripper, Manager 



trSADA 0597 




UnilO!\l CYCLISTE INTERNATIONALE 

CH1 860 Aigle/ Suisse 
0) : +41 24 468 58 1 1 - Fax : +41 24 468 58 12 - e-mail : anne.gripper@uci.ch 



AUTHORIZATION 



The UCI Antl-Doping Commission authorizes the U.S. Anti-Doping Agency (USADA) 
to request to UCLA Olympic Analytical Laboratory, Los Angeles, USA the steroid 
profiles for the following samples: 



920460 
920462 
951826 
951875 
951828 
951866 
951872 
951792 
951789 
951787 
951790 



Anti-Doping Services, 




Anne Gripper, Manager 



USADA 0598 




wm!^ 



UNION CYCLISTE INTERNATIONALE 

CHI 860 Aigle/ Suisse 
(B : +41 24 468 58 11 - Fax : +41 24 468 58 12 - e-mail : anne.gripper@uci.cii 



AUTHORIZATION 



The UCI Anti-Doping Commission authorizes the U.S. Anti-Doping Agency (USADA) 
to request to Laboratorio de Control del Dopaje del Consejo Superior de Depoirtes 
Madrid, Spain the steroid profiles for the following samples: 



342599 
347883 
342856 
342860 
348369 



Anti-Doping Sen/Ices, 
Anne Gripper, Manager 



USADA 0599 




UNIOIU CYCLISTE IIUTERNATIOniALE 

CH1 860 Aigle/ Suisse 
0) ; +41 24 468 58 1 1 - Fax : +41 24 468 58 12 - e-mail : anne.gripper@ucixh 



AUTHORIZATION 



The UCI Anti-Doping Commission authorizes the U.S. Anti-Doping Agency (USADA) 
to request to Laboratorio e Analises e Dopagem Instituto do Desporto de Portugal. 
Lisbonne, Portugal the steroid profiles for the following sample: 



277821 



Anti-Doping Services, 
Anne Gripper, Manager 



USADA 0600 
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Johncie Wingard 



Ti: Johncie Wingard 

bent: Tuesday, November 21 , 2006 1 0:22 AM 

To: 'areyes@ucla.edu' 

Attachments: Ltr FROM UCLA to USADA2.doc 



Ana - 1 am following up on a previous request for steroid profile data on two samples (1 501 850 and 497104). They were follow- 
up samples on the same athlete for whom steroid data was previously provided. Attached is a sample letter we would like you to 
include with the data. We would appreciate receiving the data as soon as possible . Thanks very much for your assistance and if 
you have any questions, please contact Travis directly. 

Johncie B. Wingard 

Paralegal 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

:olorado Springs, CO 80906 

;T) 719.785.2032 

;F) 719.785.2001 

vww.usantidQping.org 



USADA 0601 



1/21/2006 



EXAMPLE 



[Date] 

Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: Sample #s: 1501850 and 497104 

Dear Mr. Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced 
samples. Additionally, I have reviewed the files related to these samples and hereby 
confirm the following: 

1 . These samples were accompanied by appropriate transport chain of custody 
documentation when they were received at our laboratory. 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the samples while 
they were in the custody of our laboratory. 

4. Our laboratory followed its regular WADA approved process in analyzing these 
samples. 

5. The screen results for these samples are accurate. 

If you have any questions or concerns about this matter, please contact me directly. 
Sincerely, 



Don Catlin 
Director 

Enclosure 



USADA 0602 



Johncie Wingard 



From: Ana Reyes [afreyes@ucla.edu] 

"ent: Thursday, November 30. 2006 1 :52 PM 

j: Johncie Wingard 

Co: 'Don Catiin' 

Subject: RE: Scanned image from MX-4501 N Color 



Dear Johncie, 



Thank you very much for sending this information. It appears that the e-mail was sent 
around the time Paul Scott left the laboratory. He did not pass on this request to me or 
anyone in the laboratory. 

My sincere apologies that this request was not addressed. 

Best regards. 

Ana 



Ana Reyes 

Service/Quality Manager 

UCLA Olympic Analytical Laboratoiry 

Main Phone: (310) 825-2635 

FAX: (310) 206-9077 

E-mail : af reyes@ucla . edu 

Original Message 

From: Johncie Wingard [mailto:jwingard@usantidoping.org] 
nt: Thursday, November 30, 2006 9:34 AM 
>: Ana Reyes 
Subject: FW: Scanned image from MX-4501N Color 



Johncie B. Wingard 

Paralegal 

United States Ant i -Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

(T) 719.785.2032 

(F) 719.785.2001 
www . usant idoping . org 



CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, files 
or previous e-mail messages attached to it may contain information that is 
confidential or legally privileged. If you are not the intended recipient, 
or a person responsible for delivering it to the intended recipient, you are 
nereby notified that you must not read this transmission and that any 
disclosure, copying, printing, distribution or use of any of the information 
contained in or attached to this transmission is STRICTLY PROHIBITED. If you 
have received this transmission in error, please immediately notify the 
sender by telephone or return e-mail and delete the original transmission 
and its attachments without reading or saving in any manner. Thank you. 
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No. 5627 P. 1 



DATE: 



TO: 



UCLA OLYMPIC ANALYTICAL LABORATORY 

Don H. Catlin, M.D., Director 

• 2122 Granville Avenue 
Los Angeles, GA 90025-6106 

Tel: (310) 825-2635 

Fax: (310) 206-9077 



N^\/fi M ^^^^ 



-t 



^IU(f/^ THCj^r / J^/M^/& ^/^^Mji 



^ I - ■ - 1 



FAX#: 



FROM: 



^/>7)A 







J^A/Pf (LMG}^ 



. I ■ ■■ Mil . . . / ^ i m ■ I 111— i^^ ■ ■- I « . — .■ . 



NUMBER OF PAGES (including cover page): 



MESSAGE: 



H ^ 



■ii4h^4n'^^PT^vr'Mi^ 



This message is intended only for the party to which it is addressed. It contains 

confidential information. If you have received this message in error, please contact the 

sender at one of the above numbers immediately. Thank you. 
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No. 5627 P. 2 



UNIVERSITY OF CALIFORNIA, LOS ANGELES 



lJBItKKr,r.T • OAVtS ■ /nVINK • UJS;WCFJ,ft; - M««OU) • BtVliSXipK .. WtV WKCO • SAN PIWNC>.sCr> ij 




UCLA 



.^A.NTA U.-WIUAIU . <!ANTACttt'7. 



November 30, 2006 



Travis T. Tygart 

General Counsel 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

Re: Sample #s: 1501850 and 497104 



UCLA OLYMtnc ANALYTICAL UBOKATORY 

PEPARTMENT OP PRAKMaCOLOOY 

V)CU yCHCKJtOFMBDECJNB 

7. 1 23 CitA^^ IttH AVi^NflSK 

LOS ANOiiJl-n.S. CALIFORNIA 900:15 

PHONE Ci TO} «^-^f>35 
PAX(?(i))2M-9f)77 



Dear Mr, Tygart: 

Pursuant to your request, attached please find steroid profile data on the above referenced samples. 
Additionally^ I have reviewed the files related to these samples and hereby confirm the following: 

1 . These samples were accompanied by appropriate transport chain of custody documentation when 
they were received at our laboratory. 

2. These samples were properly sealed when they were received at our laboratory. 

3. Our laboratory maintained an appropriate chain of custody for the samples while they were in the 
custody of our laboratory, 

4. Our laboratory followed its regular WADA approved process in analyzing these samples. 

5. The screen results for these samples are accurate. 

If you have any questions or concerns about this matter, please contact me directly. 



Sincenely, 




la Keyes 
Service/Quality Manager 
UCLA Olympic Analytical Laboratory 



cc: Dr, Catlin 
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No. 5627 P. 3 



UNIVERSITY OF CALIFORNIA, LOS ANGELES 



UCLA 



u„v,« . «r » *.*^rrr t?« . uiTRrpn * MVERSltJE * SAN DIEGO ' SAN FBANCKCO \\ 
BEBKELET^ • PAVI3 • IRVINE • LOS ANOELES * MER^LU KiVii.ft;>ii^B ■>m^ ixia>v>v , y 




SANtABARBAKA • SANTA CHU^ 



rnNT?TnF.NTIAL 



VI4TELEM2L 



November 30, 2006 



Travis Tygart 

General Counsel 

United States Anti-Doping Agency 

FAX #(719) 785-2028 

Re- Request for steroid profile on US AD A 
Sample # 1501850 = UCLA 94T03 and 
Sample # 497104 = UCLA 9S604 

Dear Mr. Tygart, 



UCLA OLYMPIC ANALrnCAL LABORATORY 

PEPARTMENTOF PHARMACOLOGY 

UCLA SCHOOL OF MEDICINE 

2122 GRANVILLB AVENUE 

LOS ANGSJES, CAUFORHIA 90025 

PHONE 010)825-2635 
FAX(3lO)20«-9077 



Below are the data that you requested. Please keep in mind that the data are from our steroid scxe^ a^^Y 
which is optimized for quantitating testosterone. The screen is not optimized for epitestosterone E) but it 
will provide reasonable approximations of the E concentration. The assay will not provide reliable 
estimates of the concentrations of androsterone, etiocholanolone, or tlie 1 1 -betas. 

























SaTppic; U 


UCLA 
Code 


pH 


s.o. 


Testosterone 
Conc.(n^mL) 


Epitestosterone 
Cone. (ng/iTiL) 


Androsterone 
Conc.(ng/R»L) 


. Etiocholanolone 
Cone. (ng/mL) 


llb-OHA 

Cone 

(ng/mL) 


llb-OHE 

Cone. 

(ng/mt) 


T/E 
Ratio 


1 501 850 


94T03 


7.0 


1.006 


« 


5 


532 


1284 


186 


46 


L5 


497104 


9S604 


. 6.0 


L023 


73 


S3 


5444 


10163 


1291 


703 


0.9 



Please contact me should you have any questions. 



Sincerely, 




V Ana Reyes 
, Service/Quality Manager 
UGLA Olympic Analytical Laboratory 



cc: Dr. Catlin 
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Johncie Wingard 



m: Ana Reyes [afreyes@ucla.edu] 
Sent: Wednesday, December 06, 2006 5:44 PM 
To: Johncie Wingard 

Co: 'Don Catlin'; 'Michael Sekera' 

Subject: RE: Steroid Profile Data 

Hi Johncie, 

Here is the additional information you requested. I have added a disclaimer with the data. 

SaAdiol (ng/mL) spAdiol (ng/mL) 

Sample* 1501850= UCLA94T03 7 88 

Sample #497104=UCLA9S604 271 870 

DISCLAIMER: the diol data are derived from a screening assay that does not include a quantitative standard for either dioL No 
attempt is made to repeat the injection or analysis if the diol concentrations seem high or low. The quantitation is based on the 
jeuterated testosterone which is added to the sample. It is assumed that the GC/MS response of the diols and T are the same as 

r. 

\na 

\na Reyes 

3e " ^e/Quality Manager 

J^. Olympic Analytical Laboratory 

i/lain Phone: (310)825-2635 

■AX: (310) 206-9077 

E-mail:afreyes@ucla.edu 



■rem: Johncie Wingard [mailto:jwingard@usantidoping.org] 

>ent: Wednesday, December 06, 2006 1:26 PM 

To: Ana Reyes 

Subject: RE: Steroid Profile Data 

vna r- attached is the letter and chart that was sent to us a few months back and it contains those amounts. I know that you do 
lot typically provide those amounts but. if I recall correctly, they are always included when we get further profile data from your 
3b. 

Fohncie B. Wingard 

Paralegal 

/nited States Anti-Doping Agency 

330 Quail Lake Loop, Suite 260 

olorado Springs, CO 80906 

r) 719785.2032 

-) 719.785.2001 

ww.usantido pin g.org 



rem: Ana Reyes [mailto:afreyes@ucla.edu] 

USADA0607 
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Sent: Wednesday, December 06, 2006 2:06 PM 

To: Johncie Wingard 

Si'Hect: RE: Steroid Profile Data 

Hi Johncie, 

I received this e-mail. Perhaps your earlier e-mail did not go through because we had 
intermittent problems with e-mail the past week. 

Sorry but we do not provide SaAdiol and the spAdiol amounts in the steroid profile info that we 
send to USADA. 

Thanks , 
Ana 

Ana Reyes 

Service/Quality Manager 

UCLA Olympic Analytical Laboratory 

Main Phone: (310) 825-2635 

FAX: (310) 206-9077 

E-mail : af reyes@ucla . edu 



From: Johncie Wingard [mailto:jwingard@usantidoping.org] 

Sent: Wednesday, December 06, 2006 12:59 PM 

To : Ana Reyes 

Subject: FW: Steroid Profile Data 

?\na - If this is a duplicate email I apologize, but I am not sure the one I just sent went 
thorough. Can you please send the SaAdiol and the spAdiol amounts for the two samples that you 
sent steroid profile data on last week? Please let me know that you received this message, 
rb^ 'k you. 

Johncie B. Wingard 

Paralegal 

Jnited States Anti -Doping Agency 

L330 Quail Lake Loop, Suite 260 

rolorado Springs, CO 80906 

(T) 719.785.2032 

(F) 719.785.2001 

\7ww . usantidoping . org 



?'rom: Johncie Wingard 

3ent: Friday, December 01, 2006 8:37 AM 

?o : 'Ana Reyes' 

Jubject: Steroid Profile Data 



^a - thank you for the fax yesterday regarding our request for steroid profile data. Is it 
)OSsible to also get the SaAdiol and the 5|3Adiol amounts for each sample?? 

ohiicie B . Wingard 

*aralegal 

United States Anti -Doping Agency 

33 Quail Lake Loop, Suite 2 60 

'olorado Springs, CO 80906 

T) 719.785.2032 

F) ^19.785.2001 

w .antidoping.org 
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CO'^"=IDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it may 
cc I information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for 
delivering it to the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, 
copying, printing, distribution or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by telephone or return e-mail 
and delete the original transmission and its attachments without reading or saving in any manner. Thank you. 
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XUCI 




UNION CYCLISTE INTERNATIONALE 



President 



Agence Frangaise de Lutte contra le 

Dopage (AFLD) 

39, rue Saint Dominique 

75007 PARIS 

FRANCE 



Uniqusment par fax: 0033.1.40.62,77.39 



Aigle.le 18 Janvier 2007 
Ref: President /al 



Floyd Landis 

Monsieur le President, 

Nous avons appris que TAFLD avalt convoque M. Floyd Landis dans le cadre d'une 
procedure disciplinaire qui a ete ouverte a son encontre suite ^ un resultat analytique 
anormal lors du Tour de France 2006. 

Nous avons compris qu'il s'agit de la procedure disciplinaire suivant la Lbi frangaise en 
vigueur au moment des faits (athlete non licencie aupres d'une federation nationals 
fran?aise). 

Quand cette Loi a ete introduite, des entretiens ont eu lieu entre le CPLD et TUCI et une 
pratique s'est installee de commun accord suivant laquelle le CPLD attendrait le resultat de 
la procedure Internationale suivant les regies de TUCI avant de prendre sa propre decision, 
suivant une procedure simplifiee evitant a Tathlete les inconvenients d*une double procedure, 
si le CPLD pouvait se rallier a la decision prise par la federation nationale du coureur. 

Or, le 26 juillet 2006, TUCl a ouvert une procedure disciplinaire contre M. Landis, Comme le 
privoit le reglement antidopage de I'UCl, le dossier est traite par TAgence Antidopage des 
Etats-Unis (USADA) pour le compte de la federation nationale de cyclisme du coureur. 

II en resulte que la meme affaire est traitee par deux instances differentes et que Tathlete se 
voit contraint de se defendre devant chacune d'elles, en Toccurrence dans des continents 
differentS; dans des langues differentes et selon des procedures differentes. 

C'est une situation qu'a voulu exclure justement le Code Mondial Antidopage, auquel la 
France a adhere en signant la Declaration de Gopenhague et en adoptant la Loi du 5 avril 
2006. 

USADA 0610 
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Le Code Mondial Antidopage donne la competence pour des cas comme celul de M. Landis 
a la federation Internationale concernee. Cette regie se retrouve egalement dans la Loi 
fran^aise du 5 avril 2006. 

Nous savons bien que TAFLD est competente suivant les dispositions transitoires de la Loi 
du 5 avril 2006. N^anmotns, pour les motifs invoques ci-dessus, nous avons I'honneur de 
vous demander que la procedure devant TAFLD soit remise jusqu'a ce que la procedure 
prevue par le reglement de I'UCI soit termin^e, meme si, nous le reconnaissons, cette 
procedure prend beaucoup de temps. 

Cette demande ne nous paralt pas contraire a la Loi francaise mais s'inscrit, par centre, dans 
le but de la Loi comme dans celui du Code Mondial Antidopage. 

En vous remerciant par avance de I'attention que vous voudrez bien porter a la presente, je 
vous prie de croire, Monsieur le President, a ['expression de mes salutations dtstinguees. 



p \M S^ ^ 



Pat McQuaid 
President 



Cc: AMA, M. David Howman (fax. + 1.514.904.8771) 

USADA, M. Travis Tygart (fax: +1.719.785.2001) 
M. Howard L. Jacobs, conseil de M. Floyd Landis (fax : +1.618.292.8736) 
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UNITED STATES ANTI-DOPING AGENCY 

Doping Control Official Record 

dyn tAHQxs 12-69-02 



t{6 



JETE /OR PLACE / OR EVENT 



NOTIFICATION DATE 



TIME 



AM 



Pursuant to USAD A Regulations: 
Out-of-Competition ^o"'''*'?"^- _^^^„„ . «,ithin the aiven time limit may subject you to sanctions consistent with a positlve-drug test. - • 

Notifying Chaperone's Name 




Athlete Signature 



ling. 



(Print Name) 



ATHLETE INFORMATION 



City. State, Zip Code, COU|ITRY 
Phone 



n-d^" 62^ 



a 



tfa 



ABI 
fnionti 



Date of Birth (r 



VAL DATE - — 

"dayvyear) 



TIME 




ID. #{dr"n/a"if Event) 



□ Event 
Q^Out-of-Competition 

n Other 



LABORATORY/SPECIMEN INFORMATION 



n Full Menu Test 
[StPartlal Menu Test 



ll-Oi' 02, 



6^^ 



AM 

>M 



ooc 



SAMPLE COLLECTION DATE 



TIME 




Site !.D. # ("OOC" if Out-of-Competitlon) 



Cy.l; 



V) 



^ 



Sport 

Competition Name (or CityTState if OOC) 



^MALE n FEMALE 

saIwipLe code number ^ 

SPECIFIC GRAVITY and pH levels within range J^ YES D NO 
Specific Gravity: >1.010 (>1.005 if measured by refractometer) 
pH: Not less than five and notgreater than seven (5>x^) 



SUBSEQUENT SPECIMEN 



AM 
PM 



SUBSEQUENT SAMPLE CODE NUMBER TIME 

SPECIFIC GRAVITY and pH levels within range DYES DNO 



Medication / Supplement Dose Lasi laKen mcui. Kh- 





SIGNATURES 



ssssss^ 



Bfor''n/a"if 



^^ ^f^ • *- TPrint Name) Language Specialist Signature (or "n/a" if none) 

ilfti^ignature ^ ' 

Tl owing individuals were present during the sarnple collectiori and/or processing procedure(s). 



(Print Name) 



'Sera/ U. f/l<s^3r 

Chapej^iye ^gnature 



"n/a'^lfnoi 



iPrint Name> Subsequent Chaperone {or "n/a-'lf none) 

,fT>c/^ Vorkcihl ^/i 

^ ^ ^ ~ - ^ ..^._._ r, *«*:«- /«.. "r,/^" if none 



(Print Name) 



-T^w v ^ ■> v^^. c.. * • TPrintName) Athlete Representative (or "n/a" it none) 

DopWg Control Officer Signature irumiNdnKi; . r 

— ir»-.^:«i o««^r,i^ cr^rm I I .^iinDlGmentafv ReDOrt Form 
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IOC Accredited 



ID: 



r 

UCLA Olympic Analytical Laboratory 

UCLA School of Medicine 

2122 Granville Ave Los Angeles CA 90025 

Phone (31 0) 825^2635 FAX (31 0) 206-9077 



PAGE 



B/7 




ISO/IEC 17025 

Biologicai Testing 

CertificatB: 1420-01 



CONFIDENTIAL 
DRUG TESTING REPORT USM}A5073 

Terry Madden 

The United States Anti-Doping Agency 
2550 Tenderfoot Hill St., Suite 200 
Colorado Springs, CO 80905 

UCLA code: YWI Number of samples: 16 

Dace of laboratory receipt: 12/10/02 Site ID: OOC 

The laboratory analysed the specimens listed below cor the IOC 
out -of -competition list of prohibited sxibstances: u.-sing methods 
1001 anabolic and masking agents by GC-MS, 2001 diuretics by 
GC-MS, and 6001 peptide hormones (hCG) by immunoass.iy (males 
only) , 

The custody (C) is intact if indicated by 'Y' • 
UCLA code Speciment. R.e suits C 



YWIOS 



466193 



NEGATIVE 



Sanja Starcevic, Ph D 



Certifying Scientist 



> «. ^4<:cA-ciAA^' 



Signature 



{l^{Ui> (oi_ 



Date 



Jkijf 



This report shall not be reproduced, except in full, without the 
written. approval of the laboratory. 
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UCLA Olympic Analytical Laboratory 

UCLA School of Medicine 

2122 Granville Ave Los Angeles CA 90025 

Phone (31 0) 825-2635 FAX (31 0) 206-9077 




tSO/iEC 17025 

Biological Testing 

Cartificata: 1420-01 



CONFIDEMTIAL 
DRUG TESTING REPORT USADA5079 



Site ID: OOC 



UCLA 
Code 



Specimen 

# 



Site 
pH _ 



Lab 
pH 



Site 
SG 



Lab 
SG 



YWI08 



466193 



N 



7.0 



N 



1,020 



This report shall not be reproduced, except in full, without the 
written approval of the laboratory. 

Page 2 of 2 j USADA0614 



USADA 

•yiTta titjtt uTt-K fuw i eniT 



O 



^ 



^ETE / OR PLACE / OR EVENT 



UNITED STATES ANTI-DOPING AGENCY 

Doping Control Official Record 



NOTIFICATION DATE 



TIME 




Pursuant to USADA Regulations: 

: t. Si^rSlKKSil^s SSI .TnSSrSS^r Sr„SSJS,„g =«0, .^.on,,™.. .*ss .,., »s,ed „„.. ^e 
Out-of-Competition conditions. 

: J°efusal"S SZerator &£ rrSirt^'SffiSn^ir S^^^ may subject you to sanctions consistent with a positive drug test. 

. ^n^^X^BnfMdoTS lenlt provided by thi Chaperone or a Doping Control Officer^t your own nsk^ 

• You may have a representative accompany you through the testing process, but sucjTregp!§ent§tive trjjy^t witness the voicing. 

^^^'^j.f^ /^"^^y ^ ,^ S,,„^,,, • (Printfl^me) 

Notifying Chaperone's Name (Print) ^ Atni^te-bianaiure v 



ding. 
(Print t^ame) 



ATHLETE INFORMATION 




f^^ 0/5 



Athlete Namd (PRINT) . 



ARRIVAL DATE 



AM 



TIME 



:^? 



Mailing Address 



C^ 



Date of Birth (month / day / year) 

^2 sx-2- u^ r^ 



QKy. State, Zip Code, COUNTRY 

9o 9) 9t^- ^^C»2^ 



Photo Identification 



Type No. 



^hone 



LABORATORY/SPECIMEN INFORMATION 



□ Event 

& Out-of-Competition 
n Other 



n Full Menu Test 
impartial Menu Test 



//-Z-C -^3 



^5^ 



AM 



SOc^ 



SAMPLE PROCESSING DATE 



TIME 




Site I.D. # ("OOC" if Out-of-Competition) 



Sport 



T 




/H /^^gE^ie/^^^^ 




Event = Competition Name OOC = City/State 

Declaration of medications and nutritional supplements taken 

Medication / Supplement Dose Date Last Taken 



'^;0sfij^LE D FEMALE 

SAMPLE CODE NUMBER "^ _^ 

SPECIFIC GRAVITY and ,pH levels within range cSYES D NO 

Specific Gravity: 5:1.010 (al.005 If measured by refractometer) 
pH: Not less than five and n ot greater than seven (55= x a7) 




AM 

PM 



SUBSEQUENT SAMPLE CODE NUMBER TIME 

SPECIFIC GRAVITY and pH levels within range DYES DNO 



during the preceding three (3) days (write "none" if none declared): 

Medication / Supplement Dose Date Last Taken . 












^/ysl 



"J 



X 




SIGNATURES 



iv swning below I certify that: (i) I selected a sealed collection container and a sample kit from the supply provided, opened and visually checked that 'hey were empty and 
S sealed them secuTely and confirmed that the numbers on the sample kit and bottles were identical to the numbers wntten on this Doping Control Off icjal Record; („) 
Control Officer did not handle my sample except when permitted by me; (Hi) no irregularities occurred m the sample collection process; and (iv) this informa- 

(ursuant to a doctor/patient relationship and is not to be considered a confidential medical record. 




UJl 



7 



Ay//f- 



Language Specialist Signature (or "n/a" if none) 
h present during the sample collection and/or processing procedure(s). 



(Print Name) 



0''">^ -^^-^ 



^ ^ fri'-U' 



^ 

V 



Ay m^ 



/3-c /L nz 



(Print Name 



Subsequent Chaperone (or "n/a" if none) 



(Print Name) 



(Print Name) / Athlete Representative (or "n/a ' it none) 
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aAM-0a-04 13il7 FROM* 



IDa 



PACE 13/3e 



IOC Accredited 



UCLA Olympic Analytical Laboratory 

UCLA School of Medicine 

2122 GranviUe Ave Los Angeles GA 90025 

Phone (31 0) 825-2635 FAX (31 0) 206-9077 




ISO/IEC 17025 

Biological Testing 

Certmcate: 1420-01 



CONFIDENTIAL 
DRUG TESTING REPORT USADA5812 



Terry Madden 

Tlie United States Anni-Doping Agency 
2550 Tenderfoot Hill St, , Suite 200 
Colorado Springs , CO 8 9 S 

UCLA code: lER 

Date of laboratory receipt: 12/01/03 



Number of samples: 9 
Site ID: DOC 



The laboratory analyzed the specimens listed below for the IOC 
ont-of -competition list of prohibited substances: using methods 
1001 anabolic and masking agents by GO-MS; 2001 diuretics by 
GC-MS, and 6001 peptide hormones (hCG) by immunoassay (males 
only)-- The specimens were also analysed for tetrahydrogestrinone 

The custody (C) is intact if indicated by 'Y', 

UCLA Code Specimen# Results C 



1ER03 



476315 



NEGATIVE 




JAN 8 2004 



YuliaKucherova 

Certifying Scientist 




/v-^r 



ature 



Date 



This report shall not be reproduced, except in full, without the 
written approval of the laboratory ♦ 
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mJP 

iOC Accfddited 



ID 



PACE 20/36 



UCLA Olympic Analytical Laboratory 

UCLA School of Medicine 

21 22 Granville Ave Los Angeles CA 90025 

Phone (310) 825-2635 FAX (310} 206-9077 




ISO/use 17025 

Biological Tasting 

Certfficate: 1420-01 



CONFIDENTIAL 
DRUG TESTING REPORT USADA5812 



Site ID; OOC 



UCLA 
Code 



Specimen Site Lab Site 
# PH pH SG 



Lab 
SG 



1ER03 



476315 



N 



5.0 



N 



1.023 



This report shall not be reproduced, except in full, without the 
written approval of the laboratory. 
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ORIGINAL POUR LU.C.I. 
CONFIDEhiTIEL 



union uyciisie iniernaiionaie 



CONTRdLE ANtlDOPAGE 

Attestation, du deroulement du controle 

1. En competition / In competition: a 

Hors competition /Out of competition: Q 



ANTIDOPING CONTROL 

Test certificate 



2. Sexe: 
Sex: 



Masculin / iVIale 
Feminin / Female 



Q 



4. Lieu / Place: _MALHAo 



6. Discipline: n 
Discipline: I'^^uib 



3. Date: 

7. Nom du coureur: ) A.r^* 
Sumame of rider L-AMJib 



Prenom: 
First name: 



flOVS) 



9. Federation nationale ayant delivre la licence: 
National federation which delivered the license: 



10. Numero de licence: -q Ax^ n ^7 1 O 
License number. O UU z u ^ j- ^ 



V^SA CVCLi^/G- 



1 1 . Tire au sort: 
Random: 



Oui / Yes 
Non / No 



□ 

El 



12, Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



/sio 



^1^ga>( A+B 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur 
Time of rider's refusal: 



/*S-,5Z 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider 



Contenu du livret de sante: 



uonienu ou iivrei oe same: Crnn a tt^^r-r 

Contents of the health booklet: ^tjKj<AlMLL 



1 7. Autorisation d'usage a des fins therapeutiques (AUT) Oui / Yes Q 
Therapeutic use exemption (VUE) Non /No 13 

18. Sauf les remarques ci-apres, je confirme la regularite des operations de prelevement. 

Subject to the comments below, I confirm that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signature who also acknowledges receipt of his copy: 




(nom/name) 



f yilUIIUIICIIIIC/ 

20. Medecin controleur tj^ ^ , ^^ VAmClU 



Examining doctor 



21. Inspecteur antidopage: 
Antidoping inspector _ 



, (nom/name) 



(nom/name) 





(signature) 




natur^--^ 



MXjJ. 



(signature) 
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\^\JtJm nL.Wl~UJnfc#K^~ft^~W«#f V-T 



Institute do Desporto de Portugal 
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Laborat6rio de An^lises e Dopagem 

Av. Prof, Egas MonizDesportiva<EstAdio Universlttrio) 

1600-190 Lisbon, PORTUGAL 

Tel: +351 217969073 Fax: +351 217977529 




L 



CONTROL IDENTIFICATION 



J 



Client 



Federation 



Address 



CONSELHO NACIONAL ANTIDOPAGEM 



INTERNATIONAL CYCLING UNION 



Sport 



CYCUNG 



ANTIDOPING SERVICES CH - 1 860 AIGLE SWriZERLAND 



Event 



30.2 VOLTA AO ALGARVE 



0225 



T 



Results: 



Type of samples I Urine 

Laboratory number Sample number 



277821 



Date of collection 



22/02/04 



Date of receipt 



25/02/04 



Code 



GENIAL 



SAMPLE IDENTIFICATION 



I Blood D { Sample "A" ^ | Sample "B» (B analysis) D 



In competition 



Out-of-competltion LJ 



The containers, bottles and samples were received in good conditions and did 
not show any sign of manipulation whicli could possible affect the validity of the 
results. The Laboratory is not responsible for the sample collection. 



TEST RESULTS 



Period of perfomiance of the tests: 25/ 02 / 04 to 22 / 03 / 04 



3 ATIVE SAMPLES 



277821 / 



For the samples mentioned above, no forbidden or restricted substances were detected, neither evidences of the use of forbidden 
doping methods specified in regulations relevant to the sport in question. 

The screening procedures performed were the following: 

P7EC-LADB-100 |pTEO-U\DB-101 |pTEC-LADB-103 lpTEC-LADB-104| PTEC-LADB-10S | PTEC-LftDB-107h* [ PTEO-LADB-107a [ PTEC-LADB-107g* [ PTEC-LAPB-108 | PTEC-LftDB-109* 



'Observations: 

The sample "A" 277824 is suspected to contain a diuretic. The result of the confimiation is not available at this moment 



MISS ^ 
EffMiM > 



■^ 

U 

< 



CI' 



Scientific Di 
Usbon, ^3 /^O/ 2004 




Tihis test report shall not be reproduced except in fulL without written approval of the laboratory. 

Thnnn pnr>f tlii* ml^itia nnltf Irt tha ifatne focfarl 



Dr. Douwe de Boer 

-^ us AD A 0619 



^ 



COIMFiDENTIEL ! / CONFiDEINITIAL ! 



Nom et pr§nom du Sportif / Najpe of person to be tested : 
LAN Ot 5" V\ri \/A A^ 






\dress8 / Postal adress: . p 

■ ■■- Vi>. /■ y' j-.-- ^^, ,7y,i, £.. , .. f . f ^fff. II «-g ■■fv- '-j— ^- w-- ■■ ■ ■ I - — ... 

, I. II, ,11,1 .i.Tj --.f..-* M n ii ' i I * - — ' — " ■ ■ ■ ** 



Nationaiite de la Federation dont releve le sportif /The Federation's nationality 



of the person to be tested : ^„.. u „»a»— .yy — 

I } cg^ 

j-it ii i i . i i im- i Ti i r — -I I - — n-""^ — —»■■»■ ■* Ti Tr ■■■■■■ ■■■■■■— *«i 



/ 



N* de licence : 



' ae Hcence ; y 



Nationaiite/ Nationality : Date de naissance : 
^A BirtiiDate: y 

^ f»wcjL*7r7i...f ^-,_w» ^iC«t.M-X-f^i~j**-^— **-.<!i5— »»' 



Sexe/Sex: 
F D 



Federation - Discipline / Sport : 

llill l ll 1 1 1 ll ir i ' ^^ ^ I ■*■- ■ ■■ ^^^■ .■■■■■■■■■ aa^M 



fi^ (Zoo>i c^ 



Nom de repreuve - Ville - PP / Event and place : 

--i-i--ir-.--7iJii i , i i ,, ft iiiii, ii iiTr r ii 7r7Vi i i i»»»»«r».»«Jiii«i<CT«>»»«gg»«fc4»««»w^ywBwina i<w»w*»»»««« »«».«wt.i«.^,i.»« ■» 



Organisme demandant le controie / Organization requesting the test : 

D Ministdre des Sports 

n Direction regionale de la Jeunesse et des Sports 

D Federation nationale 

^ Federation internationale • 



Type de controie /Type of test: 
Inopine: . Qui D Non ^ 



Competition 
Internationale ti^ 
Nationale O. 

Regionale D 



Hors competition 

En club D 
Stage hors club D 
Cabinet medical D 
Suivi D 



Notification de contr oie et accu^de reception / Motitication of testing and acknowledgement 

[Vougetes convoqueje ) a un controie antidopage/You are hereby summoned to appear for doping test 
r 'ite/ 



Date * 



Je confirme avoir regu et pris.connalssance de cette convocation. Je sals 
que je serai en infraction et que je serai passible de sanctions si je ne me 
presente pas au controie, munile) d'une licence de competition avec photo 
en cours de validite. Je prends acte que je peux me faire accompagner lors 
du controie par una personne de mon choix. 

I hereby acknowledge that I have received and examined this summons. 
I am aware that I will be violating the charter of the organization if I do 
not attend the test, for which I may be sanctionned. Bring a valid identifica- 
tion or a valid competition card with a photo. I'm informed that I may be 
!;companied by one person of my choice during testing.' 



Lieu du controie / Place of test : 



rde remise de la notification: Ueudu controie/ naceot test: . ^' i D ^ r t<" 

ii-J<ViiiTi "n^--r-i-i--- u|iifilff i.iiiiii.ii iii-r— I ir ii i J -i*,_j- --' i(C«wM«««»«»»«»»«»«i»i ■■ » » .»i*.M..S«MWW rTl i m •■■<««*»»»« wm w w»m»m.» i w >■»*» 



Nom et signature du sportif h controler : 
Prjntname and signature of person to be tested 



Nom et signature du Delegue Federal/ Name and si 




Nom et prenom du medecin / Name of doctor : 
(entouteslettres) 



Signature dtf Medecin: 
Signature of Doctor: 




rtealisation du controie /Test completion 



Heure d'arrivee/Tlme of arrival : 



Date du prelevement/ Sampling date : 



Heure du prelevement/Sampling time : 



Echantillons A et B / Samples A and B 

Code Racon (et container) n*»/ bottle Code 



pJ^llW^,*J-4HtlT Wn»HA tl**l* * '***™****^^^^"'*^'^^^**~^^ "^'"^^ — *' I 1-1T'1 1I T*1 ■,i.«f-..ii.Ji .t*i *. *■,*-■,■->,■»*■. »f»^.«.**iiit-ii»iiJ 



Quantitetotaled'urine,ml 
Total amount of urine, ml 



Identification / Identification : 
Licence /Licence: D 
Carte d'identite/ ID: D 
Passeport/ Passport :n 
Autre /Other: D 



Densite / Specific Gravity 



j?iJ/pH 

»M >«*Hia*«Tl"***W ***** 



Efthantillon insuffisant/ Insufficient sample 

.. Jelles intennSdiaires (a utiliser en cas d'dchantillon insuffisant^ si moins de 75 ml d'urine). 
Intermediary seal number(s) (for use in the case of an insufficient sample, less tiian 75 ml of unne). 



Premier n"*/Rrstn«' 



Deuxieme n** / Second n" 



Troisiemen"/ Third n" 



Constat de non-venue au controie /The athlete failed to come for control 




Empechement 
Obstacle 



Oui 



Non 



Medicaments / Drugs .EEI OUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recentiy used : 

(eventuellement nom du medecin prescripteur) 

S:::^^^r±}.,.,.. '^ ^o: 9z.i OS ^^ yr-fl u , 



Commentaires sur la procedure / Comments on procedure : 

**■>♦>■ H.M^t*** ili»ii»wifc*— ^^ ainii 




ffl 
U. 
U 



Confirmation / Confirmation 



\ declare sur I'honneur que les renseignements que j'al donnes ci-dessus sont exacts 
.cque j'approuve la procedure de controie./ 1 declare of honour that the information 1 
have given above is true and 1 approve the testing procedure. 



Signature du sportif controie : 
Signature of person tested : ,-'. 






Signature du Delegue Federal 
Signature of Federal Delegate 




Signature du Medecin : 
Signature of Doctor: 



/' 



Signature de Taccompagnateur (eventuel) : 
Signature of accpmDanvino oerson (if anvi : 

! USADA 0620 




LABORATOIRE MATIONAL 
DE DEPISTAGE DU DOPAGE 



/ I y 4 I 



Chatenay-Malabry, le 23 mars 2004 



RAPPORT D' ANALYSE N° 61/03 



cofrcic 




SSAIS 

ACCREDITATION 

N' 1-1174 

PORTEE 

COMMUNIQUEE 

SUR DEMANDS 



Voire Demande 



Prelevements du Dr KHENNOUF 



Organisme : 
Epreuve et lieu : 
Date : 



Union Cydiste Internationale 

Paris-Nice 3^"**" etape controle effectue a Roanne 

09/03/2004 



Reception des echantillons d'nrine ; 

Date: 11/03/2004 

Nombre d'^chantillons : 4 ( / 4 echantillons regus) 

Nombre de rapports d* analyse : 1 

Reference des echantillons : ' ' - 289130 



Resultats (Cfreferentiels en vigueur : AMA / reglementation nationale : Controle en competition) 



Analyses terminees le : 



23/03/2004 



Metliodes de depistage utilisees : chromatographies gazeuse (ESDI, ES02, ES04, ES05*) et liquide 
(ES03, ES03 B*) couplees ou non a la spectrometrie de masse et nnmunochimie (ES06). 



Conclusions : Recherche de substances dopantes negative 




Pour le Directeur 

Frangoise LASNE 

Responsable Technique 



Destiiiataires ; 

- Union Cycliste Internationale -C.VARIN (CHI 860 AIGLE- SUISSE) 

- Dr. GENSON, Charge d'instruction k la Fdd^ration Fran9aise de Cyclisme (4 rue du Po&te - 33700 MERIGNAC) 
President du Conseil de Prevention et de Lutte centre le Dopage (39 rue St Dominique- 75700 PARIS) 



* Hors port^e d'accr&iitation. 

Le laboratoire n'est pas responsable du pr^I^vement des ^chantiHons. La reproduction de ce rapport d'analyse n^est autoris^ que sous sa forme 

intdgrale. n est confidentiel et comporte 1 page(s). 



1 / 



us AD A 0621 



143. avenue Ro^er Salenorn - 92200 rhatenav-Malahrv - PP AMPF 



LIMJ 




lABORATOIRE NATtONAt 

PC i>EPtsTAoe ou oorAoe 



ANNEXE AU RAPPORT D'ANALYSE N^61/03 



Resultats des rapports T/E 



Reference des echantillons 



T/E 



289130 



0.9^ 




Pour le pirecteur 

Frangoise LASNE 

Responsable Technique 



Le laboratoire n'est pas responsable du pr^l^vement des Echantillons. La reproduction de cette annexe n'est autoris^e que sous sa forme 
int6grale. Elle est confidentielle et comporte 1 page{s). 
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ORIGINAL POUR L'U.Ci. 
CONRDEMTIEL 



union uyciisie iniernaiionaie 



1?SE5a^ 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: ^ 

Hors competition / Out of competition: Q 



ANTIDOPING CONTROL 

Test certificate 






■:=""/ 



2. 
. 4, 



Sexe: 
Sex: 



Masculin / Male 
Feminin / Female 



Q 




g Oate: 

5. Course (nom, etapejT' \. v ^a y ^ ^ j. / J J '"'• 
Race (name/stage): K^^^ rj^ f ^^/^^j- 

7. Nom du coureur: / ^ j,r*7\J't 
Surname of rider: ^^nrffT^ 

Adresse du coureur: 
Address of the rider: 

8. CodeUCI: 
UCI Code: 



Lieu / Place: /Urpr^ C^'^^J 

Discipline: ^ , ^^ 

Discipline: /g-o(//^ 

Prenom: j^ ^ 

First name: r<M>y%.^ 



^^3r£^ /^'^i^oP /U> Acf^^7/y C^ fM££ lUtf/ 



10. Numero de licence: 
License number: 






9. 



Federation nationale ayant delivre la licence: 
National federation which delivered the license: 



O^J^f. 



11. 



Tire au sort: 
Random: 



Qui / Yes 
Non / No 



Q 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



dlAH 



jyui±j^ 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



-^/^o' 



16. Medicaments pris: , ^ ^ _ ,x ,. ^. ^ tn^ -^-a /7 *. 

Pharmaceutical drugs tal<en by rider W .^T /fyf/r<?/f//?/^ ]-tf?'>/^f'n4/. Cn ¥.^(l^f^y^ 



"Dip r idnff^-DP^ f^^Ci /l^o>c<.^/./^k.'^ — f^<^?g^/./1>?! • ^^^r^ /9Tr4 ^Vy^O 



Contenu du livret de same: ^ ,. / / », <..,_^ _ ,-»r- /\a ^ » .i r?o , r^7. ^/} 
Contents of .the health hnnHAt-?. t^/ oi/ QC^ A PiZF. \3(?h/X [A^AnA t?^^.^W (gt///? ^ / 



P/'ti) V 



/>Vlg>WtXf 



■p.?./QCfloii} T^ fj^^ ti Pi/?j (Knj^iyi&rftJit^'fj \^ftbttt/ru ^ cfv/j?^ f^PO/a 



17. Autorisation d'usage a des fins therapeutiques (AUT) 
TTierapeutic use exemption CUE) 



Qui / Yes 
Non / No 



Q 



18. Sauf les remarques ci-apres, je confirme la regularite des operations de prelevement. 

Subject to the comments below, I confimi that the sample was taken In accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signature who also acknowledges receipt of his copy: ^ 

^^' aSK? ^"^^^"*"' NQ^/P0f5~\/J^/- ^g.SVA^/g^g/r 



(nom/name) 

20. Medecin controleur: v- , .^ ^ ^^.r .^,- , 

Examining doctor: /^f PA^/^N ^jJ^ ^i^NCl^tSUf 



21. Inspecteur antidopage: VANDEVYVERHWSiBEli 
Antidoping inspector: commIs^. int \}qi 



INSP. ANTIDOPAGlhQrtttailoei 




(signature) 



USADA 0623 



From: 34 91 5437290 Page: 3/3 Date: 08.09.2CX)4 10:36:09 




MINISTERIO 
DE EDUCACION 
Y CfENClA 



CONSEJO SUPERIOR DE DEPORTES 



LABORATOKIO DE CONTROL DEL DOPAJE (MADRID) 

ACMEDVrADO FOR EL COMTlt OLTMPICO INTERN ACIONAL 



PROCfeS-VERBAL: 041185 



DOININEES GENERALES 



CONTROLE: RN COMPETICION 



Sport: 
CICUSMO 



I 



Jountde, £tiipe ou matcii: 
1" ETAPA 

Competition, cprcuVC on activitfe sportive: 

YTA. CICLISTA A ESP AfiA 



Modaliffi Sportive: 

RIJTA 

Lltii du contrdle: 
IJiON 



Oi^d)t1$ine expdditeur: 

uc:i 

CHiaeOAIglQ 
$UlSS£ 



Date de la prise 
d'dclmntilions: 

04/09/2004 



Dato d£f>ut d'analyse: 

06/09/2004 



Date de reception: 

06/09/2004 



Date fin d*a»tdly$e; 

i 07/09/2004 



Rcmarqucft: 



■*<•*■• * 



FROCES-VERBAL: 04J185 



DONNEES DES ifiCHANnLLONS "A" 






Registre du Laboratoire 

L.. 



Code du oach^ 






Codeduf)aca3n''A"' 



! 



041266g6A 



CSD 342599 



***«« «•• •« * 



CSDA342599 



» •«•■* 



PROCES-VERBAL: 041185 ' 



RESOLXATS DES ANALYSES 



1 



* T-eslchantillons d'urinc signalfe ol-des^ ont ete analyses dans ce Laboratoire conformcmcnt aux pfocedes: j 

• PNT-DE-01, PNr-DE-02, PNT-PE-03. quantificalicii de hCG* et detection du glucocortlcosteroTdes* (PNT- ; 
Dfi-07), sans qiVaucune substance pouvaat Sue a I'orififine dhm rcsultat positif de contrdle du dopagc n'y ait iti : 
detectee, que ce soil quapattvement ou qcwatitativeraent 

* Uessai dc quantUication de liCG et daection du ghicocortlcosteroTdes ne sont pas compris dans le domaine 
i tfappKcation de Vaccreditation du laboratoire. 



i H est decla re que les rfanltats obtenus n e coiicerncnt que l es echu ntillotts ayant e te soumis a rana l y sc, 

)-04 

* 

iboratoire 




iczCano 



n est notifi^ a tout eflct, que cet acte ne peut fitrc rcproduit partiellemcut sans rapprobation ^crito du 
Laboratoire. 



USADA 0624 



Co/reo eiectr^nlco: 
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f MINISTERIO 
DE EDUCAClON 
Y CIENCIA 



CONSEJO SUPERIOR Dg DEPOftTES 



LABORATORIO DE CONTROL DEL DOPAJE (MADRID) 

ACREDITADO POR EL CLO f W^D.A- 



FROCES-VERBAL: 041 185 



RAPPORT T/E 



Enregi^trement du 
kiboratoire 



Code dtt flacon "A" 



T/E 



UNAC 

c V c A r a s 



PrDCi&le 



04126898A 



CSD A342599 



.7/ 



» ,j. 



t--'^- 



PNT-DB.03 



n est declare qne les resultats obtenus ne concernent que les echatttillous ayailt ft^ souims i I*fiD«ly5c 




Dr.Agusbn 



n est notifie, a. tout eflet, que cet actc no pent atre reproduit partieliemcnt sans l*ttpprobatxon ecrite du 
Laboratoirc« 



jiK«stn)f.rc»driKuczfo3cs4.niecjis 



USADA 0625 
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ORIGINAL POUR L'U.CI. 
CONRDENTIEL 



union uyciisie iniernaiionaie 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: jSl 

Hors competition / Out of competition: Q 



ANTIDOPING CONTROL 

Test certificate 



2. Sexe: 
Sex: 



Masculin / Male 
Femlnin / Female 



Q 



3. Date 
5. Cours 






Race (name, stage): rU6(.rf — ^ ^-iP^f i^ 



7. Nom du coureun 
Surname of rider: — 

Adresse du coureur: 
Address of the rider: 



6. Discipline: -, 

Discipline: /Kx) u f^ 

Prenom: ^ ^ , / 'a 

First name: ^ ^ ^J- O 



/b/ 7fUK /tx> 4-^ Iddrf, C^fJ>,r6J-f ArJK. A./f rfi- /^//f / 



8. CodeUCI: 
UCI Code: 



10. Numero de licence: 
License number: 






9. Federation nationals ayant delivre la licence: 
National federation whiicli delivered tine license: 



a.jr 



11. Tire au sort: 
Random: 



^ 



Oul / Yes 
Non / No 



Q 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



Tr-^^>. 



Svifr^^"^^ 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



L- 



^r-T^^r' 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider: 



Contenu du livret de sante: -->.-./..» /.,f S. ;. »r^« rs. JL f r\\. \^r^^ 

Contents of the health booklet: ^^ / I /^H r) fi mrP6/»T / H^l'i^^ prc^i^ ^ utr: 







17. Autorisation d'usage a des fins therapeutiques (AUT) Oui / Yes 

Therapeutic use exemption (TUE) Non / No 



s 



18. Sauf les remarques ci-apres, je conflrme la regularite des operations de prelevement. 

Subject to the comments below, I confirm that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse 
Rider's signature who also ackn 

19. Accompagnateun 

Assistant: ■ 



20. Medecin controleunrj— .^ . 

Examining doctor: . /^(!r re fyJ /^ 




ion de sa copie: 
is copy: 




(nom/n^e) 

21 . Inspecteur antidopage: VANDEVYVERS MASC (BEL) 
Antidoping inspector: coMMts m iini 



&t^MCMi-fnU J 



INSP. ANTIDOPAGE tePOa^D^ffie) 
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From: 34 91 5437290 Page: 4/7 Date: 16.09.2004 17:48:50 




I MINISTERIO 
? DEEDUCAClON 
Y CIENCIA 



CONSEJO SUPERIOR DE DEPORTES 



LABORATOKIO DE CONTROL DEL DOPAJE (MADRID) 

ACREDITADO FOR EL COMTfc OLIMPICO INXEENAaONAL Y AGENCIA. MUNDIAL ANTIDOPAJK 



PROCES-VERBAL: 041219 



DONMfeES GJSNfeRALES 



CONTROLEj encomp£tici6n 



Sport: 
aCLISMO 



Modality Sportive: 
RUTA 



Joiirn^^ aUipe ou matclu 
8'ETAPA 



jLicu da contrSle; 
ALMWSAFES 



Coinpfititi6rt, dpccuvo ou iictivitd sportive: 

VUELTA CICLISTA A ESPAfJTA 



Oi*gaiil5xne expediteun 



D»te de 1» priae 
d'£chantiI!oiis: 

1 1/09/2004 



Date debut dVnalyse: 
13/09/2004 



Date de reception: 

13/09/2004 



Date fia d'analyse: 

15/09/2004 



Remarques: 



PROCfeS-YERBAL; 041219 



DONNl&ES DES HJCHANTILLONS "A" 



Roglstra du Laboratolra 



04127068A 



Codo du cachet 



C$D 342S56 



Godd du flacon "A** 



CSDA342856 



RESULTATS DES ANALYSES 



PROCES-VERBAL; 041219 

5afls Wchlmtiiion d*itrine signal^ ci-dessus, emalysS conform6mem auxpfocWis; PNT-D&-01» PJNT-DJ&-02, 
PNT-DE-03, PNT-DE-05, PNT-DE-07, PNT-CO-07 et qwmttBcation de bCG, on a detecte ot confirme: 

- TRIAMCINOLONE ACETONIDE 



1 



n ^t d^clar6 que les resultats obtenus ne concernent que les echantiilons a y ant ete souniis a ranalY^6> j 

Ma drid, le I6-sep-04 

.Laboratoire 




dguez Cano 



II est notitl^ a tout effet, que cct acte ne peut etre reproduit partielleiuent sans Tapprobation ecrite du 
I^aboratoire. 



Correo e(ectr6nJcQ: 
agu3tiii£rodngucz@csd.nicc.c5 
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USADA 0627 



From: 34 91 5437290 Page: 7/7 Date: 1 6.09.2004 1 7:48:51 




MINISTERIO 
DE EDUCACI6N 
Y CIENCIA 



CONSEJO SUPERIOR DE DEPORTES 



LABORATORIO DE CONTROL DELDOPAJE (MADRTO) 



ACEEDITADO POR EL CI.O / VfJOiJi. 



t^ 







PROCfeS-VERBAL: 041219 RAPPORT T/E 




Enregistrement du 
laboratoire 

1 


Code du flacon "A" 


T/E 

i 


Precede 



0412706SA 



CSD A342856 



2fi/ 



PNT-DE-03 



Ic l6-scp-04 



oratoire 




gucz Cano 



II est noiS&i, k tout c^ct, que cet acte ne peut Stre reproduit partieUemcnt saus Tapprobatiou ^critc da 
Laborfttoirc. 



Cormo eledrdnlco: 
n^Tctn)fn)drigtiez@csdjnec«c5 
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CRECOS/N 
28040 MADRID 

FAX: 915 437 29Q 



USADA 0628 



ORIGINAL POUR LUCL 
CONFfDENTIEL 



union uyciisie inxt^rnciuunciK^ 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: 3. 

Hors competition / Out of competition: Q 

3 Date- ^^ . f- Xe^ y 

Race (name, sfage): ^<^Sf.r^ f ^J^^^ 

7, Ndmducoureur: /^jz-Ti-rV 

Surname of rider: <CffV ITT^ 



ANTIDOPING CONTROL 

Test certificate 



2. 



4. 



Sexe: 
Sex: 



Masculin / Male 
Feminin / Female 






Lieu / PiaroM^Z r^ Tr^ n /y^f^j- ■ {^^J^J 



Discipline:. .^. 
Discipline: 1_ 

Prenom: 
First name: 



/^^^y^h 



r.r.r\c^ I ini- . , . .^ 9. Federation nationale avant delivre la licence: 



8. CodeUCI: 
UCI Code: 



10. Numero de licence: 
License number: 






Federation nationale ayant delivre la licence: 
National federation which delivered the license: 



u.^. 4 



1 1 . Tire au sort: 
Random: 



Oui / Yes 
Non / No 






12. Heure de presentation: 
Presentation time: 

14. Code das flacons: 
Bottle codes: 



^H^' 



^^J-^fO A + B 



13. Heure de prelevement: 
Time of sampling: 

1 5. Heure de refus du coureur: 
Time of rider's refusal: 



^//^^ '• 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider: 



Contenu du livret de sante: . r C"*" r^ ^ ai / A. /^ A r Lr^., 

Contents of the health booklet: ^fe- t"? <>^mJ^ -^•^f^Up^rr [ .W ^Mr; b^O^^ 

\^'^^Jl jr. f l^ ) [ __ — 



-Mr. rj 



17. Autorisation d'usage a des fins therapeutiques (AUt) 
Therapeutic use exemption (TUE) 



Oui / Yes 
Non / No 



Q 



18. Sauf les remarques ci-apres, je confirme la regularite des operations de prelevement. 

Subject to the comments below. I confirm that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signature who also acknowledges receipt of his copy: 

19. Accompagnateur: 

Assistant: : 




20, Medecin controleur: 



(nom/name) 



21. Inspecteur antidopage: i^'''^'*-- .„ umicAL 

Antidoping inspector ,.,i;p »rnPOP'^S£ CT Mson-ft'- 

(nom/name) 




USADA 0629 



From: 34 91 5437290 Page: 5/7 Date: 16.09.2004 17:55:23 




i MINISTERIO 
DE EDUCAClON 
YCIENCIA 



CONSEJO SUPERIOR DE DEP0RTE5 



LABOBATORIO DECONTROL DEL lOOPAJE (MADRID) 

ACRlfiDITADO POR EL COMITE OUMPICO INTERNAaONAL Y AGENCI A MUNDIAL AIHTTDOPAJE 



FROCfeS-VEMBAL: 041220 



DONNEES GENERALES 



C0NTR6l*E: BN COMPEIIC16N 



Sport: 

CICLISMQ 



Modallt6 Sportive: 

KUTA 



Journ^o, cldpc ou match: 
9" ET AFA 



Lieu du cuntrOlc; 
AJ/T0I3BA1TAN0 



n 



Organisme cxpfiditcur: 



Comp6tiU0rt» £prcuvc ou activit6 sportive: 
YUELTA CICLISTA A ESP ASA 



D»t«(}(s1ftpri$c 

d'^cbantillons: 

12/09/2004 



I Date de reception: 
13/09/2004 



Date debut d'anolysc: 

13/09/2004 



Date lin d*analyse: 
15/09/2004 



Rcraarqucs: 



PROCES-VERBAL; 041220 BONNEES DES ECHAJSTlLLONS **A»* 

Code du cachat 



Roglstrc du Laboratoire 



04127073A 






CSD 342850 



■ •» t» DMMH 



Code du flacon **A** 
CSDA342850 



mOCfeS-VERBAL: 041220 



RESULTATS DES ANALYSES 



Dans rechantilloa d'urine signale ci-dcssiis, aiialys6 oonfotmSment aux precedes: PNT-DE-Ol, PNT-DE-02, 
PNT-DE-03, PNT-DE-05, PNT-DE-07, PlSJT-CO-07 tit quantification de hCG, on a detect© et coDfinne; 



. TRIAMCINOLONE ACETONIDE 



U est dec lare Que les rfoultats obtemis ne concernen t aue les echa ntillons ayant gt6 soumis k ranalysc, 

Madrid, l e l(5"g gP"Q4 




Dr.Ag 



Cano 



n Gst notifie, a tout effet, que cct actc uc peut Stre reproduit partieUement sans rapprobation ^crite du 
Laboratoire. 



Cotreo eiactrdnico: 
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GRECO S/N 
aaO40 MADRID 
THU 915 896 889 
FAX: 915 437290 



USADA 0630 



From: 34 91 5437290 Page: 7/7 Date: 16.09.2004 17:55:24 




MINISTERIO 
DE EDUCAC16N 
Y CIENCIA 



CONSEJO SUPERIOR DE DEPORTES 



LABOKATORIO DE CONTROL DEL DOPAJE (MADKID) 



ACRED tT ADO POR EL CLO / WJUJA. 



Enmq 

c « « ♦ » » * 



FROCES-VEKBAL: 041220 



KAPPORT T/E 



Enregistremejit du 
laboratoire 



Code du flacon "A' 



It AM 



T/E 



Precede 



04127073A 



CSD A342850 



1,4/" 



PNT-DB-03 



II est declare que les r&ultats obtcaus ne concernent que Ics cdiantiyHonu ayant 6t6 souims u Tanalyse. 



HJ^ 16-sc:p'04 
toratoirc 




Dr. A] 



izCano 



n est ttotmfi, Ji tout effet, que cet acte uc pcut etre reproduit particnenient sauS Fapprobation ecrite du 
Laboratoire. 



Correo efectronlco: 
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GRECO S/N 
2B040 MADRID 



UHIUINAL r-UUM U'U.UJ. 

CONFIDEr^lEL 



uniiuii v/yuii^it; iiiit^iiictLiuiiciic; 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1, En competition / In competition: M 

, Hors competition / Out of competition: Q 

3. -^ : ^f . Z^ K 



ANTIDOPING CONTROL 

Test certificate 



2. Sexe: 
Sex: 

4. Lieu /Place: 



Masculin / Male 
Feminin / Female 



Ji 



5. Course (nom, etape): 
Race (name, stage): _ 



/ . 6. Discipline: ^ . . 

\A(Jt^Lr^ /f £;/Vy ^// nknipiinp^' -'-^ -'/rMur^ 






7. Nom du coureur: 
Surname of rider: 



(^/ fr^^s r 



Prenom: ^ . 

First name: /^^C-O^-^ 



Adresse du coureur: 
Address of the rider: 

8. CodeUCI: 

UCI Code: 



K^<u£ 



C/J3 ^f^r r7 0^i/ 



10. Numero de licence: 
License number: 



^urolol^JL 



9. Federation natlonale ayant delivre la licence: 
National federation which delivered the license: 



O.J, 



4- 



11. Tire ausort: 
Random: 



Qui / Yes 
Non / No 



J 
A 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



n '}-■%. 



Vi 



3'Yf3^9 A+B 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



'^)-/.j^' 



16, Medicaments pris: 

Pharmaceutical drugs taken by rider: 



Contenu du livret de sante: \^. ^ *.. ^ t r" "-^ a^ ^^ j^ ^ , l ^ . \) 

Contents of the health hnnklfit: ^\ b -6 / - ;> o D V AjP rQ if^.Ci'i^ (^ f4 a /^<^ 'i^LlHf^J 






Qf^<:^'=l > >C.O U^1rsryV^6^'^tQg^•ev- rn>.Vvr^C-.>ri-/T^ iTtrULL^ rJ..Aiv.>9 



17, Autorisation d'usage a des fins therapeutiques (AUT) Qui / Yes 

Therapeutic use exemption (TUE) Non / No 



u 



18. Sauf les remarques ci-apres, je confirme la regularity des operations de prelevement. 

Subject to the comments below, I confirm that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signature who also acknowledges receipt of his copy: 

19. Accompagnateur: 

Assistant: _ 




^ (nom/name) 

20. Medecin controleur: L^/^tn. . . .^ j rv /T ,/\ um^- -. / 

Examininq doctor: T (^AaJk^W On to/A/Vr^,c^ v,k^( 



21 . Inspecteur antidopage: 
Antidoping inspector: _ 



COMMIS. m, U.CI, 




USADA 0632 



From: 34 91 5437290 Page: 6/7 Date: 16.09.2004 17:58:39 




MiNISTERIO 
DE EDUCACION 
Y CIENCIA 



CONSEJO SUPERIOR DE DEPORTTES 



LABORATORIO DECONTROL DEL DOPAJE (MADRID) 

ACRF-DITADO POR £L COMIXl^ OLfMPICO BSTERNACIOW Al. Y AGENCIA IWUNDIAL ASiTXOQVAlEi 



PROCES-YERBAL: 041223 



BONNEES GENERALES 



COWROIiE: ENCOMFRTICION 



Spoit; 
CICLISMO 



Modality Sportive: 
R.UTA 



Journ^e, 6tape ou matcli; 
JiO»BTA?A 



Lfco tin contrdle: 



Coinp^tifi6n, £preuve ou ^cCivifi sportive: 
VUELTA CICLISTA A ESPA^iA 



Organfisnic expgdltenr: 
UCI 



Bate de la prise 
d'lchantjlIOnS': 

n/09/2004 



Date d£bat d'anolyse: 
14/09/^004 



Bate de r^ceptioa: 
14/09/2004 



Date nn d^analyse: 

16/09/2004 



Remarques; 



PROCES-YERBAL: 041223 



DONNlfeES DES ECHANTILLONS "A" 



Rcglatrc du Laboratoire 



Code du cachet 



04127091A 



34B369 



CodQ du flacon "A" 



A346369 



PROCES-YERBAL: 041223 



RESULTATS DES ANALYSES 



Lcs cdiantillons d'urine signalfe cl-dessus ont ete analyses dans ce Laboratoire conformeTnent aux procedes: 
PNT-DE-01, PNT-DB-02, PNT-DE-03, PNT-DE-05, PNT-DE-07 et quantification de hCG sans qu'aQcunc 
substance pouvant 6tre a Torigine d^m resultat positif de controle du dopagc n'y ait etc dctcctcc, que cc soil 
qualitativement ou quantitativemcnt 






n est dficlar^ aue les resultats obienus* ne concemettt aue les ^chantillons ayant 6U soumis i I'analvse, 



Madrid, le 16-sep-04 * 

ioratoire ' 




Dr. A 



II est Dotifiey ii tout effet, que cet acte ne pcut 6trc rcproduit pai'tiellement sans Tapprobatioa ecrlte du 
Laboratoire, 
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USADA 0633 



From: 34 91 5437290 Page: 7/7 Date: 16.09,2004 17:58:40 




MINISTERIO 
DE EDUCACION 
YOIENCIA 



CONSEJO SUPERIOR DE DEPORTES 



LABORATORIO BE CONTROL DEL DOPAJE (MADRID) 



ACREDITADO POR EI- CLO / W.A.D.A. 



4 n s 4- r t 



?ROCES-VERBAL: 041223 



RAPPORT T/E 



Enregistrement du 
laboratoire 



Code du flacon "A" 



04127091A 



A348369 



T/E 



1 



.37 ■ 



ProcSdfi 



PNT-DE-03 



Tl est dttclare que les resulfata obtenus ne concernent c^ue les echiuiiilldiiji ayant et6 soumis a Tanatyse. 



Madrid, Ic 16-scp-04 



atoirc 




Dr. Agu 



11 est noting 4 tout cffct, que cct acte uc pent §trc rcproduit partieUement sans Vapprobation ecrite du 
Laboratoire. 



Correo Blsctromco: 
agu£l!ntradnguttz|g}£3idnia6.cs 



USADA 0634 



Page 5 dc 5 



ORIGINAL POUR LU.C. 
CONFIDENnEL 



union W/yciiste imernationait? 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: ^ 

Hors competition / Out of competition: u 



ANTIDOPING CONTROL 

Test certificate 



2. Sexe: 
Sex: 



Masculln / Male 
Feminin / Female 



^ 




(nom^ 
Race (name, stage): 

7. Nom du coureur: 
Surname of rider: 



^y.9 JLf^^ 4, Lieu / Place: C^^f^^ft^ ^ Cf- Of^J^ 

^^^gS^ Discipline; ^. ^.,,.^ 

oflo^r V</<fi.r/l- /^ (U^^^4^ Disciblinfe-"-^^^C>^/^^ 



yt^C'i^rj- ^ ^/^^ ^;^ Discipline: 



Prenom: ^. ry ^ 
First name: /OO^.^ 






8, CodeUCi: 
UCI Code: 



9. Federation nationals ayant delivre la licence: 
National federation which delivered the license: 



10. Numero de licence: 
License number: — 



S(r^^ot^J. 



0^4 r4 



1 1 . Tire au sort: 
Random: 



Oui / Yes 
Non / No 



J 

^ 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



^?-i^ 



i'l'P-l'fi AtB 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's* refusal: 



^p- ^ yy 



16. Medicaments pris: 

Pliarmaceutical drugs taken by rider: 



Contenu du livret de sante: ^ -v^«.i d /-^ t. J /^A i ^/v^ , r- . « /I 

Contents of the health booklet: ^:^ (,- ^\-?OVi^ \,^r^O^<^^'X ( HJiv.f. ^fy> ^y^-^^.A ) 



^ y *^>i -f t,^^ w ( 11^^ 'fc . — y^-* - — =.* — |~f II w — » L- 1 ^0* ^ ^ ■ " = — -"" — ; = — J ^ 




Oui / Yes 
Non / No 



at 

Q 



17. Autorisation d'usage a des fins therapeutiques (AUT) 
Therapeutic use exemption (TUE) 

18. Sauf les remarques ci-apres. je confirme la regularite des operations de prelevement. 

' Subject to the comments below, I confirm that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse egaiement reception de sa copie: 
Rider's signature who also acknowledges receipt of his copy: 

19. Accompagnateur: 

Assistant: 




(nom/name) 

^ VANDEVYVERE n/IAReoiSeb^me) 

21. Inspecteur antidopage: commis. imt. u.cj. 

Antidoping inspector imgp. antidcpacc rr yiCbiCAL — -- 

(nom/name) 




USADA 0635 



From: 34 91 5437290 Page: 2/4 Date: 15.09.2004 12:5X57 




^ MINISTERIO 



^ deeducaciOn 
y ciencia 



CONSEJO SUPERIOR DE DEPORTES 



LABORATORIO DE CONTROL DEL DOPAJE (MADRID) 

a.cr£:ditado por el CDiwrri; OLfMPico internacional y agencia iwundial antipopaje 



PROCES-VERBAL: 041231 



DONN^ES GEKfeRALES 



CONTROLE: EN COMPBTICION 



SporU 

CICLISMO 



ModaUte Sportive: 
RUTA 



Journal dtJipe ou match: 
ll^ETAPA 



Lieu du contrOle: 
CARA VACA DE LA CRUZ 



Comp6titi6ny dprcuve au activity sportive; 
VUULTA aCLISTA A ESPASA 



Orgj^nlsme eacp^diteur: 

ua 



Datedelaprlsi; 
d*(cbMJitiIloQs: 

14/09/2004 



Date debut d'a]ia1y$(!; 
15/09/2004 



D^te de licepdon: 

15/09/2004 



Date fin d'Annlyse: 

17/09/2004 



Rqxnarques; 



PROCfeS-VERBAL: 041231 DONNEES DES iSCHANTILLON^ '' ^ 



Registry du Laboratolra 



Cods du cdohet 



f facon "A" 



04127128A 



34788a 



A347a53 



FROCfeS-VERBAL: 041231 



RESULTATS DES ANALYSES 



Les echantillons d'urinc rfgnales ci-dessus ont 6ti analyses dans cc Laboratoire conformdment axix procid&: 
PNT-DE-01, PNT.DE-02, PNT-DE-03, PNT-DE-05, PNT-DE-07 et quantificatloii dc hCG sans qtfaucimc 
substance pouyant etre h rorigine d'lm rcsultat positif de conlraie du 'dopage tt*y ait 6i6 detected, que ce soit 
qualitatlvcmcnt ou quantitativement 



• ■> . r= 

I I est declare que les r^s ultats obtenus ne conc erncnt que les e chantill ons ayant cte s on mis k ranalyse^ | 

Madrid, le 17-sep-04 
Dii»^®K®5»aIiQnitoire 




Canx) 



H est ttotlfiet a tQut effct» que cet acte ne pent 6trc reproduit partiellemcut s$itis rapprobation £crite du 
Laboratoire. 



aBu.sUnr,r9dnguez(gfcacimcccs 
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GRECO 8/N 

?l?f cI^a??„o ^ USADA0636 

TSU 915996 889 
FAX: 916 437 2S0: 



From: 34 91 5437290 Page: 2Q Date: 18.09.2G04 1256:31 




MINJSTERIO 
DE EDUCACiON 
Y CIENCIA 



CONSEIO SUPERIOR DE OEPORJES 





LABORATORIO BE CONTROL DEL I)OPA.TE (MADRID) 

ACRK WTADO FOR El, C J.O / W.A.D.A- 


i t * k t 9 % 




PROCfeS-VERBAL; 041231 RAPPORT T/E 




r 
t 


Enregistremcnt dn 
laboratoirc 


Code dn flacon "A" 


T/E 


Procede 



04127128A 



A347883 



1.0 y 



Jl 



PNT-13E-03 



n est dficlare que Ics r&ultats pbtcnus ne conceracut que les echantSUona ayont fitfi soumis k Taualyse. 



Madrid, le 17-sep-04 
DirectemJu Laboratok e 




fgi^z'Cano 



D est notifie, a tout efTet, quo cct acte ne peut 5tre reproduit partieKement sans rapprobation dcrite du 
LaboratoEre. j 

GRECO sfl^ i US ADA 0637 



Correo eJectrdnrco; 



Page 3 dc 3 



28Q40MADRJO j 
1n£L:9158de88^ 
FAX* 915437290 



USADA 



ATHLETE NAME 



logr? 



UNITED STATES ANTI-DOPING AGENCY 

Doping Control Official Record 



LACE / OR DISCIPLINE 



^/^/T.W ^ S 



/-^^^ 




NOTIFICATION DATE 



TIME 



\ Y 



rsuant to USADA Regulations: ^' 

ou are required to be drug tested. Signature on this form constitutes your consent to such testing. 

ou have a maximum of 60 minutes from the time of notification to arrive with your Chaperone at the Doping Control Station, unless being tested under 
the Out-of-Competition conditions. 

Y(iu should bring a photo ID with you to the Doping Control Station. 

Rifusal to cooperate or failure to report within the given time limit may subject you to sanctions consistent with a doping violation. 
Consumption of any fluid or food even rf provided by the Chaperone or a Doping Control Officer is at your own risk. 

u may have a representative accompany you through the testing process, but such representative may not witness the voiding. 



^tU 



jrohe (Print Name) 7^ 



Notifying Chaperone (Print Name) 




e Signature 



f^/gyX i^^rJ^ ^ 



thiete Name (Print) -^ / 



ATHLETE INFORMATION 



iLJ^ 



^-s^-^r 



Athlete 
Mailing Address 



3x<:A 



g9/0 



ILA 



ARRIVAL DATE 



(Priht Name) 



TIME 



Citk-rState, Zi^Code, COUNTRY 






Phone 



Photo Identification Type 



LABORATORY/SPECIMEN INFORMATION 



Date of Birth*(month / day / year) 



No. 



D Event 

Out-of-Competition 

D Other 



Q Full Menu Test 
Partial Menu Test 



/-y-o5" 



f2r 



SAMPLE PROCESSING DATE 




M 



TIME 



C 



Vl8l5i/l5r:s ^ 



^sMALE n FEMALE 



e ID Number ("OOC" if Out-of-Competition) 



Sport 




/: 



City/state, if OOC 



yyy 



f/kc^/z L.i^T-n 



SAMPLE CODE NUMBER 

Specific Gravity and pH levels within range {S^Yf 3 O NO 

Specific Gravity: Greater than or equal to 1.005 (> 1.005) 
pH: Not less than 5.0 and not greater than 7,5 (5.0 > x < 7.5) 



SUBSEQUENT SPECIMEN 



C^ 



Competition Name, if Event 



AM 

_PM 

SUBSEQUENT SAMPLE CODE NUMBER TIME 

Specific Gravity and pH levels within range O YES □ NO 



Declaration of medications and other substances, including vitamins, minerals, herbs and other dietary supplements, taken during the 
preceding three (3) days (write "none" if none declared): 

Name of Substance /Dose Date Last Taken Name of Substance Dose Date Last Taken 



^T>y7 6^-^l->>- 


/ <^-*5-<* 


/ -7 -<y^ 


\/ \ T>^->v-»ii!>^ 


i <L^ < 


t--f -*y.T 


t^i^^A o-' / 


I 4j*S'^ 


I ^f _c.5- 



SIGNATURES 



By signing below I certify that: (I) i selected a sealed collection container and a sample kit from the supply provided* opened and visually checked that they were 6mpty 
^and clean, sealed them securely and confirmed that the numbers oh the sample kit and bottles were identical to the numbers written on ih\s Doping Control Officiai 
Record', (il) the Doping Control^ficer did not handle my sample(s) except when permitted by me; (ill) no irregularities occurred In the sample collection process; and 
(iv) this infop«ation jj-flof^^Kgjiwvlded to USADA pursuant to a doctor/patient relationship and is not to be considered a confidential medical record. 




UA pursuam to a aoctor/patient 



£^ 



(Print Name) Language Specialist Si' 

resent during the sample collection and/or processing procedure(s). 



n^re (or "n/a" if 



none) 



(Print Name) 




^r/^A^S ^/ 72^i 



(Print Name) 




(Print Name) 




Supplementary Report Form 
WHITE = Master 



JeteJSp 




Subseq>i§nt Chaperone Signature (or "n/a" if none) 



(Print Name) 



thiete GKpresentative Signature (or "n/a" if none) 



(Print Name) 



BLUE = USADA YELLOW = Laboratory PINK = Athlete 



USADA0638 



IOC Accredited 



UCLA Olympic Analytical Laboratory 
UCLA School of Medicine 
2122 Granville Ave. Los Angeles, CA 90025 
Phone (31 0) 825-2635 FAX (31 0) 206-9077 

CONFIDENTIAL 



II 



ACCREDITED 

ISO/IEC 17025 
Biological Testing 
Certificate: 1420-01 



Attache(i is the report USADA6680 

and the corresponding pH and specific gravity report. 



regards 

UCLA Olympic Analytical Laboratory 



Yulia Kucherova 




Wednesday, January 19, 2005 



USADA 0639 



USADA6680 



43F04,A485155, 01082005, 01082005, "CYCLING", T,T,F 



Page 1 

USADA0640 



USADA6680PH 



4:F04,A485155;7.5;1.012 



Page 1 



USADA 0641 



ORIGINAL POUR LUCI. 
CONRDEI^mEL 



union uyciisie iniernaiionaie 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: Q 

Hors competition / Out of competition: Q^ 

5. Course (nom, etape)*^ ^t>»^/^- ^ rt : /i 
Race (name, stage): (Ocyg^ Pg (j (rOV^Bt '^ 

7. Nom du coureur: / a . .--i .- ^ 

Surname of riden jLAjbLELLS : . 

Adresse du coureun ^ -n ^ .^/. , . ^ ^ ^.,,^ ^ 
Address of the rider: ^33^ &^H^ «a ^<<> gTtl 

8. Code UCI: fi<-.nfrhVTirx^wi 
10. Numero de licence- 's ^ 'x 

License nnmher UOJ^O 3^^ JL . 



ANTIDOPING CONTROL 

Test certificate 

2. Sexe: Masculin / Male BT^^ 

Sex: Femlnin / Female Q 

4. Lieu / Planfi! f^DtOO g /S /^ 

6. Discipline: O /%. >^ --^ — T" --r" 

lisciDline: _ (<0(VD I. U 



Discipline: 



Prenom: f^I own 
First name: ^ ^ f ^^ . 



C.A <^a<rL 1 



9. Federation nationale ayant delivre la licence: 
National federation which delivered the license: 



11. Tire au sort: 
Random: 



Qui / Yes 
Non / No 



Q 

Q — -— 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



/^^O 



7^XqV6Da + b 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur. 
Time of rider's refusal: 



/^^•r. 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider: 




6 N -e . 



Contenu du livret de san 
Contents of the health 



17. Autorisation d'usage a des fins therapeutlques (AUT) Qui / Yes Q'"'""'^ 
Therapeutic use exemption (TUE) Non / No ?^^^t^ 

18, Sauf les remarques ci-apres, je confirme la regularity des operations de prelevement. 

Subject tojhe compnentstelow, I confinn that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse eqale ment rece ption de sa copie: 
Rider's signature who alsqacknowledd^s receipt of his copy: 



^'"^ 



19. Accompagnateurr ^(^ 
Assistant: \ r y 

on ..'. . ^-^^<:i^ ' -^(dom/name) 

20. Medecin controleur: 0^ii>— -*-r- 4s^ r^ />>-*, j* rv 

Examining dnnfnr '<o/S^R/ X Pi^<Lt£TTyA^ 



21. Inspecteur antidopage:-0 if I . ^ -^^ 
Antidoping insppntnr \^\\\ ^^PVlVXftQ-^^ 

(nom/name) 



P?;^ 




USADA 0642 



CONFIDENTIAI. 

UCI ANALYSIS BSPQRT 

2. Date of this report: May 2, 2005 

3. Date of receipt of the sample: April 22, 2005 time: 10:03 A.M. 

4. Identification of the doping test (as on the test certificate): 

Date of the race: 04/21/05 

Race (name, stage) : Tour de Georgia 

Place; Georgia, USA 

Discipline : Road 

5. Identification of the sample examined: 

- DCI code number: 920460 = UCLA # 5PP12 
" J^^nSSSal^^^^^''^"''^ ""^ the bottle: (CIRCLE A OR B) 
not normal, because of: 

'^SoSSr ^"""^ ^^^^^ °^ *^^ ^®^^- {CIRCLE A OR B) 
: not normal because of: 

Others: 

6. Liquid examined: URINE 

- specific gravity: 1.015 

7. Date of analysis: April 22, 2005 - May 2, 2005 

8. Methods of analysis used: GC-MS and LC-MS-MS 
9- Result r. f anaJy a^-g 

The following substances have been foiinr? -,■« 4-w 

(quantity or concentratioS'Ile"! SiSSl 'lf%dl7^iU ■ 




10. Enclosures: CIRCLE ONE NUMBER BELOW 

1. report of the analysis 

2. chromatogram (indicate "none" when anm-ir>=K^^^ 

11. Remarks (if any) 

12. Sa»e and signature of the person in charge of the analysis: 

Name; . 

Signature: 

Yulia Kucherova 
ueruirymg Scientist — 



HEURE DE RECEPTION 3. MAI. 0:05 




HEURE D'IMPRESSION 3.,M^i "'O? 

USADA 0643 



CONFIDENTIEL 



Va#iii^i/iB \i^jvriioiii7 iiib^i iiciuwi icaic; 



^^^ 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

Controle urinaire / Urine test 

1. En competition / In competition 

Hors competition / Out of competition Q 

3. Date:ftpfi-^^ ^7 X ^^^ ^ 




ANTIDOPING CONTROL 

Test certificate 

CoRtf ole sanguin /Ite odje^ Q 

2. Sexe: IVIasculin / IVIale Ea-"^"^ 

Sex: Feminin / Female Q 

4. I JAfi / Pipnp>- P /=\ H 1 org FClA LsA^ 



5. Course ^ 
Race (name 



7. Nom du coureur: 
Surname of rider: 



(nom, etape):a-<^ _ r^ ♦» /^ _ ^^s ,.tx 6. Discipline: CD ^ a -^ 
ame, W^jV /o»^a \?^^ L-^t^o^G ^t (4 Discipline: {<^^^ 



Adresse du coureur: /\*-^^5-/r^ ^^ ^_ ^. /-./xO-^,^/-^ 

Address of the r?d^r ^33t> fatg)vc,^^^ ^^. m v<.g. a<: CZt-^^ \fc. ' C f^. Vd^f) 6 A. 



8. Code UCI: . - ^ . ../^ -nv^ . ^ . y, 
UCI Code: U^ ft^ C975^rPt^ ' 



10. Numero de licence: ^ ^^^ ^ ^ 
License number: br^JlOX^ A 



1 1 . Tire au sort / Random: Qui / Yes Q Non / No 



^" 



12. Heurede presentation; 
Presentation time: 

Volume 



/^o< 



*Optionnel / Optional 

14. Code des flacons: 
Bottle codes: 



pH* 



^^0H6^^A-^B 



9. Federation nationale ayant delivre la licence: 
National federation which delivered the license: 



13. Heure de prelevement: 
Time of sampling: 

Densite / Specific gravity 



15. Heure de refus du coureur: 
Time of rider's refusal: 





/^/o ,. 


r* 






jr: 





1 6. Medicaments pris: 

Pharmaceutical drugs taken by rider: 



A^^<^ 







■ 


Contenu du livret c^sante: 
HnntfintR nf thfi hfialth-foooKlfit! 


/\\p u^ 




^^^^^-^^ 


"^^^-^^^ 





17. Autorisation d'usage a des fins therapeutiques (AUT) Qui / Yes 

Therapeutic use exemption (TUE) Non / No 



Q 



18. Sauf les remarques ci-apres, je confiprie la regularite des operations de prelevement. 

Subject to the comments belovjU^nfirm that the sample was taken in accordance with the regulations. 



Signaidfe du cotifeur qui accuse egaiemenrr euepiion u e^a copie: 
Rider's signature who also^gknowj^es receipt of hig^py: 



19. Accompagnateur: 
Assistant: 




^°* Fv^^mSPngd"^^^^^ JX L^ K^ 



(nom/name) 




Agent depr^fevemehtsaAguin:/ . y , / / J / j j \ ^ j 

Blooc^oll^tion ?>ffinfir / / / / / / ^ /// ^ / / / / ( / 

, + 4..^ .^ Y (nom/name) ■ (si^naturfe) j)^ ^^Tr^ 



21 . Inspecteur antidopage 
Antidoping inspector 



(nom/name) 



(signature) 



US ADA 0644 



CONFIDENTIl^ 



PCI ANALYSIS REPORT 

1. Laboratory (name/ full address): UCLA OLYMPIC ANALYTICAL LABORATORY 
2122 GRANVILLE AVE. LOS ANGELES, CA, USA 90025 

2. Date of this report: May 4, 2005 

3. Date of receipt of the sample"; April 25^ 2005 time: 9:55 A-M, 

4. Identification of the doping test (as oa the test certificate): 

Date of the race.: 04/22/05 
Race (name,r stage) : Tour de Georgia 
Place: Georgia, USA 
Discipline: Road 
.5, Identification of the sample examined: 

- UCI code number: 920462 = UCLA # 5HF05 

- external appearance of the bottle: (CIRCLE A OR B) 
<a) normal 

b; not normal, because of: 

- appearance and state of the seal: (CIRCLE A OR B) 
"^ normal 

not normal because of: 



6, 



7 
8 
9 



Others : 
Liquid examined: URINE 

- specific gravity: 1,025 
Date of analysis: April 25, 2005 - May 4, 2005 
Methods of analysis used: GC-MS and LC-MS-MS 
Result of analysis 

The following substances have been found in the sample 
(quantity or concentration are indicated, if applicable) 



10 ► Enclosures: CIRCLE ONE NUMBER BELOW 

1. report of the analysis 

2. chromatogram (indicate "none" when applicable) 

3. mass spectrogram (indicate "none" when applicable) 
y\H) none 

11. Remarks (if any) 

12. Name and signature of the person in charge of the analysis: 
Name: Signature: 

Yulla Kucherova 
cercirymg scientist ; 



HEURE DE RECEPTION 5. MAI. 0:29 




HEURE D'IMPRESSION 



5. MAI. d'AO 

USADA0645 



PROCfeS-VERBAL DE C0NTR6LE ANTlDOPAGE/ DOPING CONTROL FORM 

CDBIFJDENllELi 7 t^PMGIRPsTTJtJ- 1 



Nom et prBnomduSportif /'Name of person tDbetestad : 



Adresse / Postal adress' 



rsMcr' 



7' \ 






. -fjp^ 02.?^:^^ "itSi^-n^ /:i/^b/C^^^ / -^ ^e^deicohti^fe^Wpetdf test : 



NationalitB/Mationality ; Data denaissiance : 



Sexe/Sex: 

P.D 



Federation -^Discipline /JSport ; \; 



^Nomitleilfi&pfeuve-Vllle-^^QR^Ev^ . 

I i * , r . M i hr' i.p f i».»i T « - ^ - ' - ""' ."■^— ■ " . • 



■Nationalite:deJaHedeEation,dontreIevBlespoftif /The Federal 

of the person to be;tested : — ' 



,/,/■ 



t^ 



^ 



Orgariisme demandantie cpntrole / Or^ 
iS^inistere charge des Sports 
.n^DiiieptioniregiqiJ^ie 
;O^^F§iieFatipn'Batldn?i!f .^ 



JTiopine:: 



vDUi'^D Non& 



CompetitlDn 
^Iriternationale ]^*. 
Nationale Q . 

iRegipnalei:;,: ...iD 



Hors competition 

"iEnxlubD 
Stage hors club □ 
^Cabinet medical D . 
:SuiviD ' " 



Mptificrtign^devcdntroIe-etiaGcuse^ 



\/nnc^fis:nnnvonuef e)fa:un^bontrole^antidapage:/^u^ar^ 



late/Bate;: -^ ■ ■o-^'inr^'" 

.-. ■■-■■■< II t ■ Miiii jr ii _^^„i___. 



Heur^'-da rerpise dellano^cation : 



S:?-^ 



Je'canfinne;avotrrB5U-et pris conriiaissance/deVcattc. convocation. Je^sais 

que^BJserairBn'infraction^BtQueJB^sBFaj'passlfale::^ 

presBnte pas-au coritrolB-muhifel drunBllicBnce dB cpmpe^ 

Bn coursdB validltiB.Jrprends acts quBiffpeuJcnief airs accompagnBrlors 

du controlB par uoBpfirsohne demon chobc 

I herebViacknowiedgBcthati havfiFBcaivBd and examinBd this-summons. 
I am;awar8 thatlwilhbB violatingthBrchartBr-ofthB Drganization=^if Ido 
not attBnd;th6.test;'fdr whichn may:b6:sanctionnBdilBnng-a vaR^^^^ 
tionof a\valid= cornpetMon cafdwith:a;phqto. Km^ Imay bs 
accompanied;bybnB'p6rson;pfmyichoic6:during;testing. 




-Nom^et^signatuFeijdirspoiti^xo 
^pHritriameiahdiisignatiiredf;Bei^6ri^^bete5ted 




Nom et signature du Delegue Federal./ Name aJ}dySig^atore.ofFBderamej^§^ 



Nom etprBnomdurnedecin/ Name of doctor : 
(BntDUteslBttrBs) 



HuBh^MT /.PA^ 



SignatuEe:du>MBdecin : 
SignatufeidTpflf&Qft'^ 



Realisation;dii;cbintroI&/1estcbn[ipletion 




Hsured-arrivee/Tiitieiof arrival: 



'^^-.^ 



'Date dupfelevement/SampIing^date:. 

■■■■■/ . ■ vt 



Heure du prelevement/SamdliriQ time : 



EchantiHons A etpy Sampies A and B 

Code Flaconjet container) n^/bcittieiCode 

:0 r / j^y^. 



Quandte totaie d'urine, sang, ml 
Total amount of urine, blood; ml 






T c 



Identification /Identification : 
^LicenceJALiGencBs J^ 
Garteydndentite/ID: E] 
Passeport/ Passport: D 
Autre /Other: • K. 



Densite/ Specific Gravity 



pg^/_pH 



fehantniond'urineinsuffisant/ Insufficient urtnesampile 



CBllesintarmediairBS (a utilisBr en cas d'echantillon insuffisant; si moins de 75jpJ-dTinne). 
IntBWediarysealnumbedsliforusefnthBcasBctfBrijnsufficientsampte^ 



Premier n"/ First n" 



Deuxremen"/ Second n" 



Troisiemen"/ Third n" 



Constat denon^venueauconirole/ The atlilete failed to come for c^jrtro^^ 



Signature du Medecin/Sjgnature of Doctor : 




Medicaments/ Drugs H OUi NON D 



Medicaments declares avoir 6te prisrecemment/ Drugs declared to havB 

been recently used: . 

(eventuellement nom du medecin prescripteur) ^ 



^iM L £ / ^wffl:^J^^ ' 






Commentaires sur la procedure / Comments on procedure 

Commentaires surla procedure / Comments.on procedure : 



-L 



• : ' -J 7— 

Confirmation / Confirmation 



Jb declars sur nionnour que les rensBignaments que j'ai donnes cl-dBSSus sont exacts 
Btque i'approuvB la procBdure de controle./ 1 dsclare of honour that the information I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate 




Signature du sportif controle : 
Signature of person testedj 



/I 



Signature du Medecin : 
Signature of Doctor: 



/X. 









Signature de raocbmpagnateur (eventuel) : 
Signature of accompanying person (if any) : 



Kj^^ 



Exemplaire destine au President de la Federation IntemationBle 



USADA 0646 







DE DEriSTACE 



ChSten^rMalabiy, fe 22 ]umet;2005 



2:5B^^^ 



p^^>rfpyiri>#iifeySE^ 



f/^.;ti»,»M^^,a*anah5es^acinveidiohnelle5 



jRraevemeB*H»^"?P^^^€^Q" 



me; 



4|!reuye^et.Ueu : 



^q|pil^J(3;^ etapej a Stl-ary Soulan 

sMiiis;' •■■ ■■■" ■'■• ' ■ ■■ ■"■■■■■■' 









S5/07 874535 - 



TH<:,mrit!!i(CfrifeKeiUieb>envigueiir 



<AMAM^lemeiit(moniiaaontae:ContfdteeKCotmfitMon) 



Date de debut des. analyses : 



18/07/2005 



l{quideX^SD3^E§Ca5)ii# 



rnnrlTisipns ; T?o^h>'«.|.« de sitV^*""'-'^ '^"r "^""'^^^^<' 



NBl: 



EchantUlonh" 874535 : Lesrisiiltats des essaiS:ESP4 «* ES05 ne sort pas totalernent 
^16ital,le m raisond'une inhibition de k derivation due a une mterfere^^^ 



liMnnaiaires; 



^ ^.iniiinw ru^roA d'instrurtion a la Fediration Fnmgaise de Cychsme (4 rue du Poite - 33f7QO MERIGNAt-) 



- Dr. GENSON, Chaige d'instructjon 




:s.^«;iu?o3;i:=;;;;^ 



1. laboi^toire n-cst pas tcsponsable du prflivement des iohandnom. U rci»oduction d= CO r^^ 

sous sa fbnne intfgraie. H est confidentiel et comporte 1 pBge(s). ^ ^ ^ 



143 avenue Roger Salengro - 92290 Cfaatenay-Malabry - FRANCE ^ 
Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-mail : direction@lndd.com 



USADA 0647 




LA*0 It'A TCmtE^N'ATI ON^l 
DErREPlSTACE 'DU ippPAOE 



ATOfiarR AII^RAKP0RT3^^1»^M.ySE N°85/07et 85/07^0 



IRestiiitais a^ rgnports T/E 



Ta^renceofles^eehaiitiHoiis 



11 




Le laboraloirc n'est pas rcsponsable du pnSI6vcmcnt des fchantillons. La reproduction de cctte annexe n'cst autorisee que sous sa forme 
intdgrale. Elb est confidentiellc et comporte 1 pagc(s). 
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USADA 
"I 



„„ UNITED STATES ANTI-DOPING AGENCY 

U" Doping Control Official Record 






(Pia( 



6'VS^ 



Notification Date 



Time 



P Name Required (Place and/or Discipline if In-Competition) 

\ ant to USADA Regulations: 

• You are reauired to be druq tested. Signature on this fomi constitutes your consent tosuch testing. ^ .u ^ * *o *v rjti^r,. 

- You KSum of 60 minutes from the time of notification to arrive with your Chaperone at the Doping Control Station, unless being tested under the Out-of-Competrt.on conditions. 

. You should bring a photo ID with you to the Doping Control Station. . . . ..u ** ^ - ..,,^ „i«iotmn 

. Refusal to cooperate or failure to report within the given time limit may subject you to sanctions consistent with an anti-dopmg rule violation. 

. Consumption of any fluid or food even if provided by the Chaperone or a Doping Control Officer is at your own nstc 

. You may have a Representative accompany you through the testing process, but such Representative m^ngpffitnessjtie j^Q^g. 

yfe /croj^^$^/^6- , ^ , , , 

Notifying Chap'erone (Print Name) Athlete Signature /(Print Name) 






ATHLETE INFORMATION 



%33S'(^ S;^/iOA /?^. 



/o-y-oT 



j^^ 



Mailing Address 

City. State, Zip Code. COUI^TRY 



92S'6 X U^jq- 



Arrival Date 



/0~ /^'-/97r 



Time 



Phone 



^^/-d//,/-9^t:i 



Date of Birth (month / day / year) "n»i .-i ^ -i f^ f> 

Photo Identification Type No. 



LABORATORY/SAMPLE INFORMATION 



□ In-Competitlon 
jSjDut-of-Competltion 
n other 



□ Full Menu Test 
0;^ Partial Menu Test 



/ 0-7' or 



Sample Processing Date 



G-'S'X 



Time 



PM 



Test Conducted For: 



(or "n/a" if USADA) 



/i/d. 



¥\^\f\b\0\7 



Site ID Number ("OOC" if Out-of-Competition) 



SAMPLE CODE NUMBER 

Specific Gravity and pH levels within range? 

Specific Gravity: Greater than or equal to 1 .005 ( > 1 .005) 
pH: Not less than 5.0 and not greater than 7.5 (5.0 > x < 7.5) 



P;;male n female 

^'yES □ NO 



Sport 



fJ^'^Q 



SUBSEQUENT SAMPLE 



___ • / 



Discipline (if available) 



City/State, if OOC 



Competition Name, if Event 



SUBSEQ 



UENT SAMPLE CODE NUMBER 



Specific Gravity and pH levels within range? 



AM 

_PM 

Time 
□ YES □ NO 



Declaration of any recent blood transfusions, as well as any medications and other substances, including vitamins, minerals, herbs and other dietary supplements, taken during the 
preceding three (3) days (write "none" if none declared and draw a line through any unused spaces): 



/??^//;v;yi/^;/7 



. Name of Substance 






/-/5// OiL. 



Dose 



t ^% f — I / ^ 



Date Last Taken 



/D-i^^or 



/0-^-o< 



Iti^zoSL 



/D-^-or 



Consent for research foptional) : By signing below I agree that this Sample may be used for anti-doping research purposes. 
When all analyses have been completed, and this Sample would otherwise be discarded, It may then be used by any WADA 
approved laboratory for anti-doping research of any type, provided that it can no longer be identifieda^my Sample. 




Accept D I Decline 



Signature: 



SIGNATURES 




/^/^yJ L(>u^\i^S 



-V . 




Athlete Signature 
The following individuals were present during the Sample Collection Session, 



(Print Name) 



:;ha^ .ie Signature 



/(iCK /t>^sj:^eK^ 



n/cL. 



(Print Name) 



nj&^ 



Language Specialist Signature (or "n/a" if none) 
V7A 



(Print Name) 



(Print Name) 



Subsequent Chapergne Signature (or "n/a" if none) / ^^ trnni iMame; 

' ' '>ign^r€ 



doping Control Officer Sign»cire 



(Print Name) 



Athlete Representative Signature (or "n/a" if none) 
Other Signature (or "n/a" if none) 



(Print Name) 



USADA 0649 



ludA 

IOC Accredited 



UCLA Olympic Analytical Laboratory 
UCLA School of Medicine 
2122 Granville Ave. Los Angeles, CA 90025 
Phone (31 0) 825-2635 FAX (31 0) 206-9077 

CONFIDENTIAL 



ii 



ACCREDITED 

tSO/lEC 17025 
Biological Testing 
Certificate: 1420-01 



Attached is the report USADA7302 

and the corresponding pH and specific gravity report. 



regards 

UCLA Olympic Analytical Laboratory 



Yulia Kucherova 




Tuesday, October 25, 2005 



USADA 0650 



USADA7302 ^ , ^ , - . . 

UCLA,USADA7302."OOC "."These NEGATlVE.urine samples were analyzed for anabolic and 
masking agents, diuretics, and hCG using methods 1001, 2001, and, 6001. 
63L03 ,A491607, 10072005 , 10082005 , "CYCLING" ,T,T, F 



Page 1 

USADA0651 



USADA7302PH 
63L03,A491607,5.0,1.026 



Page 1 
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USADA 



UNITED STATES ANTI-DOPING AGENCY 

Doping Control Official Record 



:i^¥o 



Notification Date 



Time 



? AM 



^e Name Required (Place and/or Discipline if in-Competition) 

juantto USADA Regulations: 

You are required to be drug tested. Signature on this fomi constitutes your consent to such testing. . . ^ »u r. * ^n f:*i«o .r^n^inonc 

You ll^^^^mL of 60 minutes from the time of notification to arrive with your Chaperone at the Doping Control Station, unless being tested under the Out-of-Competition conditions 
You should bring a photo ID with you to the Doping Control Station. . . . ..^ x- ^ ■ i - i ♦• « 

Refusal to cooperate or failure to report within the given time limit may subject you to sanctions consistent with an anti-dopmg rule violation. 

Consumption of any fluid or food even if provided by the Chaperone or a Doping Control Officer is at your own nsfc 

You may have^ Representative accompany you through the testing process, but such Representative mayjjoHvjlciess the^;ip*tiing. 



ly have^ Representative accompany you \ 



Notifying Chaperone (Print Name) 



/5^r<^ S'S^^fi M. 



Signature 



ATHLETE INFORMATION 




(Print Name) 



Lc^*''^e)(jf 



//-f^of 



AM 



Mailing Address 



City, State, Zip Code, COUNTRY ^ 



Am'val Date 






Time^ 



/D-'/V'/9-!'f 



Date of Birth (month / dajr/ year) 



:D:^^o3^^^ 



Phone 



Photo Identification Type 



LABORATORY/SAMPLE INpORMilVTION 



No. 



[]] In-Competition 
j3^0ut-of-Competition 
n Other 



□ Full Menu Test 
]5?PartiaH\/lenuTest 



//-r-or 



J'OY 



Sample Processing Date 



Time 



AM 

c9 



Test Conducted For: 



z?/^ 



(or "n/a' if USADA) 

Onr. 



m. 






o 



m. 



^ 



MALE 



t^- 



Site ID Number ("OOC" if Out-of-Competition) 



SAMPLE CODE NUMBER 

Specific Gravity and pH levels within range? 

Specific Gravity: Greater than or equal to 1.005 ( > 1.005) 

pH: Not less than 5.0 and not greater than 7.5 (5.0 > x < 7.5) 



^ 



YES 



□ FEMALE 

□ no 



vg/^ 



SUBSEQUENT SAMPLE 



Sport 



City/State, if OOC 



-/- 



Cfi- 



Discipline {if available) 



Competition Name, if Event 



SUBSEQUENT SAMPLE CODE NUMBER 
Specific Gravity and pH levels within range? 



AM 

_PM 

Trme 
□ YES □ NO 



Declaration of any recent blood transfusions, as well as any medications and other substances, including vitamins, minerals, herbs and other dietary supplements, taken during the 
preceding three (3) days (write "none" if none declared and draw a line through any unused spaces): 



Name of Substance 



/^// C>/t. 



^ II-..- L. T ^ /t „Tff^ 






Dose 



Date Last Taken 



J/,;/& 






P'lls 



^ 



//'S''£>r^ 



//•-r-tr 



//-5--or 



/A^-^r 




Consent for research f optionan : By signing below I agree that this Sample may be used for anti-doping research purposes. 
When all analyses have been completed, and this Sample would otherwise be discarded, it may then be used by any WAD A 
approved laboratory for antl-doplng research of any type, provided that it can no longer be identified asmy Sample. 



Signature: 



0^ 



Accept n i Decline 




SIGNATURES 



By signing below I certify that: (i) I selected a sealed collection container and a Sample kit from the supply provided, opened and visually checked that they were empty and clean, sealed them securely and 
confimied that the numbers on theSample kit and bottles were identical to the numbers written on this Qopinq Control Official Record; (ii) the Doping Control^Officer did not handle my Sample(s) except when 
permitted by me; (iii) no irregularities occurred in the Sample Collection Procedure; and (iv) this information is not being provideiJo USADA £UESuantJq:^6octor/patient relationship and is not to be considered a 
confidential medical record. 




Athlete Signature 



(Print Name) 




The following individuals were present during the Sample Collection Session. 




Chbt-wrt one Signature 



/7/fex 



(Print Name) 



Language Specialist Signature (or "n/a" if none) 



(Print Name) 



Subsequent Cfjaperone Signature (or "n/a" if none) 



(Print Name) 



DopiHg Control Officer Stature 



, ^ (Print Name) Athlete Representative Signature (or "n/a" if none) 

(Print Name) Other Signature (or "n/a" if none) USADA 0653 



IOC Accredited 



UCLA Olympic Analytical Laboratory 
UCLA School of Medicine 
2122 Granville Ave, Los Angeles, CA 90025 
Phone (31 0) 825-2635 FAX (31 0) 206-9077 



CONFIDENTIAL 



Attached is the report USADA736 1 

and the corresponding pH and specific gravity report. 



m 



ACCREDITED 

ISO/IEC 17025 
Biological Testing 
Certificate: 1420-01 



regards 

UCLA Olympic Analytical Laboratory 



Yulia Kucherova 




Tuesday, November 22, 2005 



USADA 0654 



jy X.^ ^ 1_1 ^.^.^r 'DrtJT/i t /-4^ 1 
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Page 1 

! USADA 0656 



B 








USADA 

Doping Control Official Record 




PM 



Notification Date 



Time 



^te Name Required- (Place and/or Discipline if In-Competition) 

suant to USADA Regulations: 

• You are reauired to be dma tested. Signature on this form constitutes your consent to such testing. ,. . . i • • *• 

. You should bring a photo ID with you to the Doping Control. Station. 

. ConsumpUon of any fluid or food (even.lf provided by the Chaperone or a Doping Control Officer) is at your own.nsk. _:^ . 

. You may have^ Representative accompany you through the testing process, but such Representative may not \rt^^ . , 



W£ /-o/i/0e^/e6r 



Notifying Chaperone (Print:Name) 



Athlete Signature 



ATHLETE BNFORSi/SATBOihS 




(Print Name) 



Mailing Address 



"S^C 'p^U.^^o 1^ ox^ 



■F 



—LU4- 

rrival Date * 



tr^rrXcfA^- 



CA ^^^ 



Arnval Date 



Time 



City. State. Zip Code, COUNTRY 
Phone 




Date ofBlrth^onth / day / year) *0^ ^^ ^ -^r^i^ 

Photo Identification Type No;. . 



n in-C6mp€itltIon 
Qx)ut-of-Competition 
n Other 



Q] Full Menu Test 
Partiai Menu Test 



/. 



Sample Processing i)ate 



Test Conducted For 



(or "n/a" If USADA) 

OOC 



nj^ 



m f\J\ o\ ni \A 



Site ID Number ("OOC" if Out-of-Competition) 




sport 




X^jL 




SAMPLE CODE NUMBER 

Specific Gravity and plH levels within range? 

Specific Gravity: Greater than or equal to 1.005 ( > 1.005) 
pH: Not Jess than,5.0-and not greater than 7.5 (5.0 > x:< 7:5) 



SUBSEQUENT SAMPLE 



/r)i/.rne^ 



Discipline (if available) 

ft. 



City/State (if OOC) 



Event Name (if In-Competition) 



SUBSEQUENT SAMPLE CODE 



NUMBER 



Specific Gravity and pH levels within range? 



AM 

PM 

Time 
□ YES n NO 



Declaration of any recent blood transfusions, as well as any'medications and other substances, including vitamins, minerals, herbs and other dietary supplements, taken during the 
preceding three (3) days (write "none" if none declared and draw a- line through any unused spaces): 



Name of Substance 



/^fh O il 



^}^^ 




Dose 




ws 



L/iIL 



Date Last Taken 



l/Gfoi> 



jL/^foL 




Consent for research foptionaH : By checking "I Accept" and signing in the space provided I agree that this Sample may be used for 
anti-doping research purposes. When all analyses have been completed, and this Sample would otherwise be discarded, it may then be 
used by any WADA approved laboratory for anti-doping research of any type, provided that it can nolgn^erjj^'dsRtmed as my Sample. 



Signature: 



Efiy 



I Accept Q I Decline 




SIGNATURES 



By Signing below.l certify that: fl) Iselected a sealed collection container and a Sample kitfrom the supply provided, opened, and visually checkedthatthey were empty anddean, sealed them securely and 
confinned that the numbers on the Sample kit and bottles were identical:to the numbers written on this Dopm Contml Official Record, («) the Doplna,Control Officer did not handle my Sample(s) except when 
permitted by me; (Hi) no in-egularities occun-ed in the Sample Collection Procedure; and (iv) this infomiation is not being projjd^ IJSADA pu^p to a doctor/patient relationship and is not to beconsidered 

^^iM^\& Signature (Print Name) 



confidential medical record. 




The following individuals were present during the Sample Collection Session. 



/dtf£_^^^&^ 



a/iL^ 



(Print Name) 



(Print Name) 



Language Specialist Signature (or "n/a" if none) 

4^ 



(Print Name) 



Subseqqent Chaperone Signature (or "n/a" if none) ^ 




Doping Control OfficebSignature 

n Partial Samole Form LJ Supplementary Report Form 



(Print Name) 



Athlete Representative Signature (or "n/a" if none) 

nik : 

Other Signature (or "n/a" if none) 



(Print Name) 



USADA 0657 



IOC Accredited 



UCLA Olympic Analytical Laboratory 
UCLA School of Medicine 
■>i7P Rranville Ave. Los Angeles, CA 90uza 
plonel3?0; 825-2635 FAX (310) 206-9077 

CONFIDENTIAL 




ACCREOrrED 

ISO/IEC 17025 
Biological Testing 
Certificate: 1420-01 



Attached is the report USADA746 1 

and the corresponding pH and specific gravity report. 



regards 

UCLA Olympic Analytical Laboratory 



Yulia Kucherova 




Friday, January 20, 2006 



trSADA 0658 



This report 



shall not be reproduced, except in full, without 



written approval of the laborator>^ Page 1 of 1 



^^^W^:T.;.^Tl^^^^^^:^ 



J¥G09;a493091;01052006;01072006;"CYCI:iNG",T,T,F 
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USADA 0659 



7YG09 A493091 



5.5 1 -025 



USADA 0660 



ORJG1NALP0URUU.C.!. 
CONFIDENTIEL 



Union Cycliste Internationale 




CONTR6LE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: Q 

Hors competition / Out of competition: Q 

3. Date:fer^'X)x ^00(=> 

5. Course (nom, etape):A ^ ^ ^ . /r\cj r3 
Race (name, stage): P i^ G^H (O^ v<- 

7. Norn du coureur: / jv , ^ ■<. 
Surname of rider: _^ — ^H \^) ^ 



ANTIDOPING CONTROL 

Test certificate 

2. Sexe: Masculin / Male □ 

Sex: Feminin / Female . □ 

4. Ueu/PlaceCl^LxfOg.H(A \KSA 

6. Discipline: Qj^rv^ 

Discipline: \^^u)rr v^ „ 



Prenom: t^ j .—^ 

First name: /'^^^ <^ i ^ r 



Adresse du coureur: 
Address of the rider: 



1 237^ PyjL^ RoA, l^vrr-i^r^ d^J ?:i-TCx 



10. Numero de licence: 
License number: 



9. Federation nationale ayant delivre la licence: 
National federation which delivered the license: 



06X6X71- 



UfA 6y^^J).^ 



11, Tire au sort: 
Random: 



Oui / Yes 
Non / No 



Q 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



/w H^ 



96'/ 8<3^6a+b 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



/ 5'^e>t::> 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider: 



\L^^^^_^^ 



Contenu du livret de sante: 
Contents of the health booklet: 




i_ 



17, Autorisation d'usage a des fins therapeutiques (AUT) Oui / Yes 

Therapeutic use exemption (TUE) Non / No 



Q 
Q 



18. Sauf les remarques cl-j 
Subject toth^isomipenfe 




je confirme la regularity des operations de prelevement. 
, I confirm that the sample was taken in accordance with the regulations. 



Signature du cour^ucaui accuse egalement reception de sa cople: 
Rider's signature wro^Jtl^o acknowleclg^Teceipt of his copy: 

19. Accompagnateur: 
Assistant; 



20. Medecin controleur: 
Examining doctor: -. 





'M^ 



Jnom/name) 




(rtom/name) (signat 

(nom/name) (signatu 




US AD A 0661 



VrVUfl VUIMM AV W()U» 



TO: Mr. Christian VCl^ir, 

CQNFIDENTIAIi 

UCI 3VN31LYSIS REPORT 

1 Laboratory (name, full address) : UCLA OLYMPIC ANALYTICAL LABORATORY 
2122 GRANVILLE AVE, LOS ANGELES, CA, USA 90025 

2. Date of this report: March 13, 2006 

3. Date of receipt of the sample: February 27/ 2006 time; 10:10 A.M. 

4. Identification of the doping test (as on the test certificate): 

Date of the race: 02/22/06 
Race (naiae^ stage) : Amgen Tour 
Place: California, USA 
Discipline: Road 

5. Identification of the sample examined: 

- UCI code number: 951826 Code: 7Y303 

- e^^ternal appearance of the bottle: (CIRCLE A OR B) 



/^. normal 



: not normal, because of: 

-appearance and state of the seal: (CIRCLE A OR B) 
^a) normal 
d: not normal because of: 

Others: 

6. Liquid examined: URINE 

- specific gravity: 1,026 

7. Date of analysis: February 27; 2006 - March 13, 2006 

8. Methods of analysis used: GC-MS and LC-MS-MS 

9. Result of analysis 

The following substances have been found in the sample 
(quantity or conqentration are indicated, if applicable) 

HoUH^ . 



10. Enclosures: CIRCLE ONE NUMBER BELOW 

1. report of the analysis 

2. chromatogram (indicate "none" when applicable) 

3. mass spectrogram (indicate "none'' when applicable) 
/rT) none 

11. Remarks (if any) 

12. Name and signature of the person in charge of the analysis: 
Name: Signature: 

Michael Sekera — ^^^ 

Certxtymg bcxenciat 

HEURE DE RECEPTION I4.MAR. 17:13 HEURE D' IMPRESSION 14.MAR. 17:16 

USADA 0662 




ORIGtfJAL POUR UU.CJ. 
CONRDENTIEL 



union uyciisie Internationale = 




CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: 03--"^ 

Hors competition / Out of competition: □ 

3. n.t.. p-p^ g^ OaoG 



5. Course (nom, etape): A., ^ r- f . A-^r .'^ 
Race (name, stage): _LDVL&£jti /t>U,^<, 

7. Nom du coureur. \ ry — v^ ^ 

Surname of rider _X-tAMj2_L_^ _ 

Adresse du coureur:.^ _ n r-i <K r^.t^-^O ^ 
Address of the ^r^^r- ^33 fT^ \D \S Hofi K o fr-O 

10. Numero de licence: ^^ ^ ,v^ 

License m imhpr OOrlCy ri7\ ZL, . 



ANTIDOPING CONTROL 

Test certificate 



c,m oexe: 
Sex: 

4. Lieu /Place 



Masculin / Male 
:emlnin / Female 



Q 



^emlnin / Female □ . a. 



6. Discipline: O^/V^ 



Discipline: 

Prenom: f^ ) 
First name: _i_=i 



o^ O 



l/ ]^^(L^ierA C(^ ^O^SG :i 



9. Federation natlonale ayant delivre la licence: 
National federation which delivered the license: 



U^^Cc^cIlHi^ : 



11. Tire au sort: 
Random: 



Oul / Yes 
Non / No 




12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



I 5^^.5. 



Q5/g75A^B 



13. Heure de preievement: 
Time of sampling: 

15. Heure de refus du coureur. 
Time of rider's refusal: 



/ Lp"^ 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider 



^4g>At•f^ 



Contenu du livret de sante: 
Contents of the health booklet: 




1 7. Autorisation d'usage a des fins therapeutlques (AUT) Qui / Yes □ 
Therapeutic use exemption (TUE) Non /No □ 

18. Sauf les remarques cl-apres, je confirme la regularity des operations de preievement. 
Subject tp4^comments b^w, I confirm that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signature who alsogckoowledges receipttjrffis copy: 



19. Accompagnateur: 
Assistant: 



20. Medecin controleun 
Examining doctor: _ 






^Q-^T^'A 



(nom/name) 



21 



larris) 



I rs V 1 (nomAiarrfe) ^ 

(nom/name) (signature) 




USADA 0663 



1'U: Mr. cjiris"cxan vu^^*^, v%,^ 

CQNFIDENTIAIi 

UCI ANALYSIS REPORT 

1 Laboratory (name, full address): UCLA OLYMPIC ANALYTICAL LABORATORY 
2122 GRANVILLE AVE- LOS ANGELES, CA, USA 90025 

2. Date of this report: March 13^ 2006 

3. Date of receipt of the sample: February 27, 2006 time: 10:10 A.M. 

4. Identification of the doping test (as on the test certificate): 

Date of the race: 02/23/06 

Race (name/ stage) : Amgen Tour 

Place: California, USA 

Discipline: Road 

5- Identification of the sample examined: 

- UCI code number: 951875 Code: 7Y309 

:ternal appearance of the bottle: (CIRCLE A OR B) 
'^J normal 

not normal, because of: 

pearance and state of the seal: (CIRCLE A OR B) 
a3 normal 

not normal because of: 

Others: 

6. Liquid examined: DRINlB 

- specific gravity: 1.022 

7. Date of analysis: February 27/ 2006 - March 13, 2006 

8. Methods of analysis used: GC-MS and LC-MS-MS 

9. Result of analysis 

The following substances have been found in the sample 
•..(quantity or concentration are indicated, if applicable) : 





10. Enclosures: CIRCLE ONE NUMBER BELOW 

1 . report of the analysis 

2. chromatogram (indicate "none" when applicable) 

3. mass spectrogram (indicate "none" when applicable) 
/^ none 

11. Remarks (if any) 

12. Name and signature of the person in charge of the analysis: 
Name: Signature: 

Michael Sekera "^ 

CerCitying scientist 




HEURE DE RECEPTION 14.MAR. 17:13 HEURE D' IMPRESSION 14.MAR. 17:16 

US ADA 0664 



ORIGINAL POUR L'U.C.I. 
CONRDENTIEL 



union Qjyciiste internanonaie £ 



CONTRdLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: h^ 

Hors competition / Out of competition: Q 

3. Date:J&£S-^>^^.^^ 



ANTIDOPING CONTROL 

Test certificate 

2. Sexe: Masculin / Male ^ 

Sex: F6minin / Female ^ ^ \,o A 



5. Course (nom, etape): £L,^^^ , }r^r,^\> 
Race (name, stage): M rv\^^K (F>^^^^ 



6. Discipline: O,-^ -, .r-N 
nisninline: r^Qfi^V 



Discipline: 



7. Nom du coureun 
Surname of rider: 



Prenom: 
First name: 



£l 



OS n 



10. Numero de licence: >^ ^ ^ "^ vr o 

License number: ^\J •^ J f u, , 



9. Federation nationale ayant delivrd la licence: 
National federation which delivered the license: 



UsRCc^^Lm.^ 



11. Tire au sort: 
Random: 



Qui / Yes 
Non / No 



Q 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



/ ^ qtp 



tg/SAflA.B 



1 3. Heure de prelevement: 
Time of sampling: 

1 5. Heure de ref us du coureur: 
Time of rider's refusal: 



H S^S 



16. Medicaments pris: 

Phamnaceutical drugs taken by rider: 



^ cyi^ <=> 



Contenu du livret de sante: 
Contents of the health booklet: 




1 7, Autorisation d'usage a des fins therapeutiques (AUT) Oui / Yes 

Therapeutic use exemption (TUE) Non / No 






18. Sauf les remarques ci-apreS; je confirme la regularite des operations de prelevement. 

Subject to ttje^onwpentg^low, I confinn that the sample was taken in accordance with the regulations. 




Signature du coureur qui accuse egalepent reception de sa copies 
Rider's signature=whQ^lso acknowledges receipt of his copy: J^ 

19. Accompagnateur: 
Assistant: 



20. Medecin cohtrbieur: 
Examining doctor: 





(nom/name) 



^ ^ 4 r • (nom/name) — ^(signature 




USADA 0665 



TO; Mr» Clxrxstian vu^.^**, ww^ 

COMFlDENTIAIi 

UCI ANALYSIS REPORT 

1 Laboratory (name, full address): UCLA OLYMPIC ANALYTICAL LABORATORY 
2122 GRANVILLE AVE. LOS ANGELES, CA, USA 90025 

2. Date of this report: March 9, 2006 

3. Date of receipt of the sample: February 28, 2006 time: 10:10 A.M- 

4. Identification of the doping test {as on the test certificate): 

Date of the race: 02/24/06 - 02/26/06 
Race (name, stage) : Amgen Tour 
Place: California, USA 
Discipline: Road 

5. Identification of the sample examined: 

- OCI code number: 951828 Code: 7Z604 

- external appearance of the bottle: (CIRCLE A OR B) 
<§)6 normal 

b: not normal, because of: 

- appearance and state of the seal: (CIRCLE A OR B) 
j^Jt normal 

d: not normal because of: 

Others : 

6. Liquid examined: URINE 

- specific gravity: 1.025 

7. Date of analysis: February 28, 2006 - March 9, 2006 

8. Methods of analysis used: GC-MS and LC-MS-MS 

9. Result of analysis 

The following substances have been found in the sample 
(quantity or concentration are indicated, if applicable) : 



10. Enclosures: CIRCLE ONE NUMBER BELOW 

1. report of the analysis 

2. chromatogram (indicate "none" when applicable) 

3. mass spectrogram (indicate "none" when applicable) 
(p none 

11. Remarks (if any) 

12. Name and signature of the person in charge of the analysis 
Name: Signature: 



YuliaKucherova 
Cert 1 tying scientist 



HEURE DE RECEPTION 10. MAR. 0:39 




HEURE D'IMPRESSION 10. MAR. 0:41 

USADA 0666 



ORIGINS POUR LUCJ. 
CONFIDENTIEL 



Union cyciiste Internationale 




CONTRdLE ANTIDOPAGE 

Attestation du deroulement du contrdle 

1. En competition / In competition: □ 

Mors qpmpetition / Out of competition: Q 



ANTIDOPING CONTROL 

Test certificate 



2. Sexe: 
Sex: 



Masculin / Male 
•eminin / Female 



3. Dat 



5. Course (nom, etape): jL. ^ p, ^^ A^.. O 
Race (name, stage): [^W\(^^f^ (f?^ l< 



4. I iru / Phr^-^ -ft-Ll yxy2^Kl \ 4V K^^^ H 

6. Discipline: ^t^oipkO 
Discipline:. ^ -^ 



7. Nom du coureur: 
Surname of rider. 



L 



ft^fvi O^ ^ 



Prenom: f L Q^ O 
First name: ' ^ t-^' ^ \^ 



Ad^_du,coure^, ^^^^^ Bi^HOpfloftn |41 M (^ft^7M Cft QA^ a fe 



8. CodeUCI:/ . ^ /v ,/^-^,^,^,w 
UCl Code:USA tQ7^/0/^ 

10, Numero de licence: _. ^^ ^ n *V O 
License number: O O Vt^ m^ T os , 



9. Federation nationale ayant delivr6 la licence: 
National federation which delivered the license: 



(A^A pLf^cJif^G^ 



11. Tire au sort: 
Random: 



Oui / Yes 
Non/No 



Q 

Q 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



I^/S' 



95'/ft6^A-.B 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



/ 




16. Medicaments pris: i^f r>- 

Pharmaceutical drugs taken by riden r^^M fi; 



Contenu du livret de sante: 
Contents of the health booklet: 





17. Autorisation d'usage a des fins therapeutiques (AUT) Qui /Yes Q 
Therapeutic use exemption CrUE) Non/No Q 

18. Sauf les remarques ci-apres, je cpnfirme la regularite des operations de pr6levement. 
Subject to ^)e<iQjr\rc\§j^is^^ieflCi confifm that the sample was taken In accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copiej. 
Rider's signature who also acknowledgegj-eceipt of his copy: — ^ 




19. Accompagnateur: 
Assistant: 



:^^ 



^^ ^.^^ (nom/name) 

20. Medecin controteorr Cp q a y^/ j^^ . ^ 

Examinina doctor: ^If^^A^t^ />yf^^<'^-^^ '^*^. 



(signature) 



(nom/name) ^ ^ (si^Qi^ture) 




(nom/name) 



(signaturf^ 



^A-t^,- 




us ADA 0667 



Tu: jKix. i^nrxsuxeiu vv^...., 



cqnfidentim:. 

UCI ANALYSIS REPORT 

1. Laboratory (name; full address): UCLA OLYMPIC ANALYTICAL LABORATORY 
2122 GRANVILLE AVE, LOS ANGELES, CA, USA 90025 

2. Date of this report: March 9, 2006 

3. Date of receipt of the sample; February 28, 2006 time: 10:10 A.M. 

4 . Identification of the doping test (as on the test certificate): 

Date of the race: 02/24/06 - 02/26/06 
Race (name, stage) : Amgen Tour 
Place: California, USA 
Discipline: Road 

5. Identification of the sample examined: 

- UCI code number: 951866 Code: 7Z610 

- external appearance of the bottle: (CIRCLE A OR B) 
^j^ normal 

b: not normal; because of: 

- appearance and state of the seal: (CIRCLE A OR B) 
(^, normal 

jd: not normal because of: 

Others : 

6. Liquid examined: URINE 

- specific gravity: 1,025 
7- Date of analysis: February 28, 2006 - March 9, 2006 

8. Methods of analysis used: GC-MS and LC-MS-MS 

9. Result of analysis 

The following substances have been found in the sample 
(quantity or concentration are indicated, if applicable) : 



10. Enclosures: CIRCLE ONE NUMBER BELOW 

1. report of the analysis 

2. chromatogram (indicate "none" when applicable) 

^3. mass spectrogram (indicate ''none" when applicable) 
/^ none 

11. Remarks (if any) 

12. Name and signature of the person in charge of the analysis: 
Name: Signature: 



. Yulia Kucherova 

cercitymg sciencisn 




HEURE DE RECEPTION 10. MAR. 0:39 



HEURE D' IMPRESSION 10. MAR. O^Al 

USADA 0668 



ORIGINAL POUR UU.C,U 
CONnDENTlEt 



Union cyciiste Internationale 




CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: ijl-^^ 

Hors cdcnpetltion / Out of conrjpetition: □ 



ANTIDOPING CONTROL 



3. Date: 

5. Course (nom,etape): A 
Race (name, stage): JH 

7. Nomducoureun 
Sumame of rider 



li\ni^/^ ■_ 

Adresse du coureur: so -> '^ — / Ol . ^ f i «rs 
Address of the rider: ^ :> 01 h \Oi^H p'"^ 

'• ucfcofi;u,saj!ai5z/iiiv 

10. Numero de licence; f^^t^ry n 

License number: .: OQoA / ^=^ ; — 



2. Sexe: 
Sex: 

4. Lieu /Place 

6. 



Test certificate 

Masculln / Male tar 

deminin / Female *^ ^ a 



Discipline: LJ , 
Discipline: _4X. 



Qf^O 



Prenom: ^f -. c/ r>. 

First name: f^/ Q 'J D . 

9. Federation nationale ayant delivre la licence: 
National federation which delivered the license: 



11. Tire au sort: 
Random: 



Oul/Yes Q^ 

Non/No Ca^^ 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



tfe -?o 



?gf ST^A^B 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



f 4>^o 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider: 



<^4x^r^r^^ 



Contenu du livret de sante: 
Contents of the health booklet: 




1 7. Autorisatlon d'usage a des fins therapeutlques (AUT) Qui / Yes 

Therapeutic use exemption (TUE) Non/No 



Q 
Q 



18. Sauf les remarques ci-apres, Jepanfirme la regularity des operations de prelevement. 

Subject to tj5©-CQmmgj:rts h3^ I confirm that the sample was taken in accordance with the regulations. 




Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signatureoaj^ also acknowledgesj^eeefpfof his copy: 

19. Accbmpagnateur: ^V V 

Assistant: - 





20. Medecin controleurf 
Examining doctor: 



(nom/name) 



tyunr\ <JiYm 

I (nom/name) 



l (nom/name) 



(nom/name) 




(signature) 



US ADA 0669 



CONFIDENTIAL 

UCI ANAIiYSIS EEPORT 

1 Laboratory (name, full address): OCLA OLYMPIC ANALYTICAL LABORATORY 
2122 GRANVILLE AVE. LOS ANGELES, CA, USA 90025 

2. Date of this report: March 9, 200S 

3. Date of receipt of the sample: February 28, 2006 time: 10:10 A.M. 

4. Identification of the doping test (as on the test certificate) : 

Date of the race: 02/24/06 - 02/26/06 
Race (name, stage) : Amgen Tour 
Place: California, USA 
Discipline: Road 

5. Identification of the sample examined: 

- UCI code number: 951872 Code: 7Z611 

- external appearance of the bottle: (CIRCLE A OR B) 
^} normal 

Dz not normal, because of: 

- appearance and state of the seal: (CIRCLE A OR B) 
/^h normal 

b: not normal because of: 

Others: 

6. Liquid examined; ORINE 

- specific gravity: 1.016 

7. Date of analysis: February 28, 2006 - March 9, 2006 

8. Methods of analysis used: GC-'MS and LC-MS-MS 

9. Result of analysis 

The following substances have been found in the sample 
(quantity or concentration are indicated, if applicable) : 



10. Enclosures: CIRCLE ONE NUMBER BELOW 

1, report of the analysis 

2. chromatogram (indicate "none" when applicable) 

3^ mass spectrogram (indicate "none" when applicable) 
j(Aj) none 

11. Remarks (if any) 

12. Name and signature of the person in charge of the analysis 
Name: Signature: 

Yulia Kucberova ^^<!^^ 



certxtyxng scaencisc 



HEURE OE RECEPTION lO.MAR. 0:39 HEURE D'IMPRESSION tO.MAR. 0:42 

USADA0670 



IJfe 



^ •* 



PROCES-VERBAL DE CQNTROLE ANTIDOPAGE/ DOPING CONTROL FORM 

GONHDENTIEL !./ CQNFIDEN3:iAL! 



Mom et prenom du Sportif / Name of person to betested : 



Adresse,/ Postal adress: ~ jf' ,.'■ 






, N* de licence : 



LA.M. 



~ij 



■Nationalitede;taT§deFationdontrBlevele.sportif/The 
of the person to be tested : ., /"/ / A^- - — *™ '■ 



Organisme.demandantl&contr6le /Organization requesting the test : 

C3fMinfstere charge des Sports 
iDiDiFection^FeglpnaWe^la^JeunessB :etdes:SportS' 

D jFederaiiorinationale 

Dviieaergitidn'mteFnationale • — 



Nationarrte/NatianalHy : Date de narssance : 

' ' . Birth Date.: ^, 



Sexe/Sex: 
F.D 



Federation - Piscipfine /-.Sport: ■ 



Nom de^^epreuve - VjIlfe-iCPT^Eveht an^ 



jSj t^jAj-^ 



Typede cpntrole /fype of test : 
inopine: :;Dul-D Non [gf 

Competition 

Internationale 13^ 
Natibnaie □ 

^R^fonale O 



Hors competition 

Encliib p 
Stfi(ge hors club D 
iCabinetmBciical D 
Suivi b 









I. 



->3te£patei-: ^^ 



:Heure deremjse: de lanotification : 



Je confirmeavoirreguetpns connaissancB^B cette conypc^tion. Je sai?- 
JuS^i^en1hfr3Ction;^.qumJB^SBrai:p^^^^^^^ 

■pres6ntepasaucorrtr6le;^rnuni{eKd'upB^^^^^^^ 
encoursdBvalidite.JBprendsactBq"eiepBUxmBfa.rBaccompagnBrIors 

^u contr5lB-paLune:personne de.mQn.Ghpix. 
|.herBfaY^acknowledgBthatlhaverecBivBd:and:BW^^^^ 
am awara thBt i will be.violating tiiB Dharterof^ 
Lattendtiie'tBst;fDrwhichlmay.be.sanctionnBd:Bnng.:av^^^^^^^^^^ 
tion ora valid competition card with a photo. i'mmfomiBd tiiat I may be 
accompanied by one parson of mv choice dunng tasting. 



Lieu dUrcorrtfole/ Place of test : 



.^^^ ^v^^-Q^v'^^; 



Nometsignature du sportifa controler : -^^ 

PKatnam&andsignaturedfpere^o^fjMC^ .-? 



'•/»■ 



y 



Norn et'signature duDelegue Federal/ Nairife' and-5Jghature|^d^Jii43eregate4-.^ 



.A W Kc-v'. 



(entoutesietlres) _ . Smnflftirfi nf Doctor : 



Signafiire of Doctor 1^ 



Realisation ducDrrtroIe/lestxonipletion 



Heurerd-arrivee/TlinB of arrivjfl : 



Date duprelevBrnent/Sampling date : 



Heuredu:prelevement/Samplingtime : 

^--- ■■.jS/^^'^^'Tn'^ ■■■'■ ■ ■■ • 



Echantillons/AetB/ Samples A.andB 

Code Flacon {et container) n»/bottie Code 



9^ 



VTsrrr^ 



Quatitite totals d'urinerSangrinl 
Total amouiTt of urine, blood, ml 



Identificatipn/ Identification : 
^ticelice^lJcencBr: -^ 
Carte a'ideritite/^ID: D 
Passeport/ Passport: D 
Autre /Otiier: D 



Denslte/ Specie Gravity 



pH/pH 



Ech airtillon Murine insiiffisant/ Insufficient urine;saniple 

f 'lliipc intBrraediaires (a ufflisBr en cas d'echantillon instiffisani; si moinsde 75 ml d'urinej. 



Premier n"*/ First n" 



Deuxiemen"/ Second n° 



Troisiemen"/ Third n" 



Constat de non-venue aucpntrSie/ The « fhirte failed to come for control 

Signature du Medecin / Signature of Doctor : 



Refus 
Refusal 



Qui 



NIon 



Empecheme 
Obstacle 


mt 

Qui 




Non 



Medicaments /Drugs DCOUi NON D 



Medicaments declares avoir ete pris recemment/ Drugs declared to nave 

been recentiy used : 

leventuellement nom du m§decin prescripteur) 



Comment aires sur la procedure / Comments on procedure 

Commentairessur la procedure /Comments on procedure: 







Confirmation /Confirmation 



Je declare sur I'honneur qua les renseignements que j'ai donnes ci-dessus sort exacts 
rt quB S^^^^^^ procedurB de '^ontreie./ 1 declareof honour that tiie mformation I 



have given above is true and I approve the testing procedure. 



Signature du sportif controle 
Signature of person tested : 



A 



'T ---' 



r • .4-- 



Signature du Delegue Federal 
Signature of Federal Delegate 



Signature du Medectn ; 
Signature of Doctor: 






,'L^ 



<r,./K 



SFgnatt^re^e Taccompagnateur (eventuel) : 
Signature of accompanying person (if any) : 



.- r 



Exemplaire deartine au President de la Federation Internationale 



US AD A 0671 




pb'iSepistaoe 'M .oo»*ee 



ChatH^grMalabry, le 31 inars 2006 







te^ps 



tcoHiiiMffiuiE 



^.;4K,».m«iffs>ta "^l^''^K™Bg^0t^ 



^#^?^»^^^^' . .^.; ».;.^^k.- ' ■ ■ - .. ■ .-.-■■ 

15ate:d^#butaes^ysesn li^006;' 

^^^^^^^_^,^^^^^ CES02. ES04. ES05*) et liquide (ES03*. 

ES03B*) coupl&s ^^a^a specte^ 



g^dJUlanai Prr^— ^-'^^"'^"•^''"^'-^'^o^""^'^'^^^^''^ 



Destinataircs_: 



1/1 




sous sa forme integralc II est confidentiel et compoite 1 pEge(s> 



T.n^phnne : + 33 (0)1 'i ^ 60 28 69 - Taec opie . ^33 (0)1 46 W 3U i / ^^ 

USADA 



USADA 0672 







ATVT^yE AP P AiPPORT D'ANAT;VSE N°55/03 



pf.fi^>fgfaf<Ag rapports T/E 



T?^rfeiicef^*^^^chairtilfons 



y 



y 



876013 



l^v/ 




U labonaoi. n'cst p« rcsponsablc do prelevcn.cnt dcs 6ch^tfllon. La reproduction dc cettc annexe n'cst autorisce que sous sa fo^e 
tegralc Elle est confidentielle et comporte I page(s). ^ ^ ^ 



tn 



USADA 0673 



--Mtt. 



*" 



£=i 



PROCfeS-VERBAL DE CONTROLE ANTIDQPAGE/ DOPING CONTROL FORWl 
PROCES vt«BA (jQ^pipEpfpiEL, /CONEIDEMEIAL 1 



Nomet prinom du Sportif.fNatne of person to te tested : 



Adresse/ Postal adress: ^ ,. , x, x- v 



— ^ 




N*'dB licence : 



^ ^^ ■— 



Nationalite/ Nationanty : DatqtBe nalssance : 




W^o.-^'^ 



Sexe /^Sex : 

,F . D 



Nationalrte de la^Ffederation dont reteve le sportif / The FederatJoff-s aationali^ 
of the person to be tested : ^^^-^c-^— — 



Federation -Biscipline./'Sport : 



zUM-J. 



[jfeuriide^i;ppreiive-:»i!!e^ 



Organismeidemandantle coritTQie / Organization requesting th^ 

gL-Mlnistere charge des Sports 

P=DiFBction:'regionale^de la Jeunesseetdes Sports _ _ 

DiFederatipn nationale 
D 'Fede ration interriatibnale 
Type de- controie / Type; of test : 
Inopine: O^OuiP Non 



Competition 
Internationale ;^' 
Nationale □ 

=^Ri§gionaIe .P; 



Hors competition 

En club D 
Stage hors club D 
Cabinet medical D 
SiiiviD 



— I ' : ' ■ . ■ ■ ■ . ... • n.r ..; --I i.:.._...«mnnBi4-+n';'annbiir:fhr rTnnfn(l':tBSt" 



V„^H^--"">' r"'»'^^-"""tr5le:antidapage /Ybumrtf hereby summ^i^^^ 
vouseiesconvuH 1 >^ _ "n'iu.,... ..„„^=„„ >.<i;W nritifittaiinn • liieuduicoiitrole/P ace 



( 



Dat^;patB:/„ 




Heuredefemise dfia. notification : 



en cours de validhe: Je prends acta quejepeuxmefaire accompagnerlors 
ducontrSlB.par-une personneida monxhoix. 

Iherebvacknowledgethatlhavereceivaf and examined'this summons. 
anSSat IwBtfae viblatin8*a charter of thaorgan^aton^^do 
nrattandthetestfbrwhichtmaybasanctionne^^^^^^^^^ 
tionora vandvcompetWon canl.with rphato; I'm inforaad that I may be 
^rrnmnflnted'bv.onatpersDn of my choice lunnjtesBnB- 



iiieu;au>coiitr6le/ Place of te^: ^ '.y,^,?- A ^, - ^ a. 

Nom;ets(gneture:ciu:%d^^^ «#^^ 

sprint name and:signature of person to be te^^^ 



.•^ 






A 



"Norn et Signature du Delegue Federal/ Name^ahf signature o^de^^ : 

' 'Nonvet prenom du me decin/ Name ofdoctorf^ . ^^^.nnt.,r^H..M^d.r:m : 
(entouteslettres) 



yh¥kmjmr iv^XM>''^4 



-Z 



Signatur^HiT-Medecin : 
^ignatS'e-of DoGtof 




RealisatioffducontrolR/Testjcompietion 



Heure d'arrrvee^meofarnVal:: 




Date du preievement/Samplinadate : 



Heure du nreleverdent/Sampltng time . 



Echarttillbns A etB / Samples A and B 

Code Flacon (et containerl n^bottle Code 



'Zf^i.Ll^ 



/ 



Quantits totale {Turine, sang, ml 
Total amount of unne; blood, ml 

Jd)0 Ai^ 



Identificati'on/ Identification : 
' Licenced Ijcence : -iS 
Carte tildentitef ID : D 
fasseport/ Passport: D 
Autre /Otiier: D 



Densite /Specific Gravity 



pU/pH 



Echa ntillon d^urine insuffisant/ Insufficient urine sample 

' >.«ii6c tntBrmediaifes (a utiliserencas d'echantillon insuffisant, si moin? de 75 ml d'uni?e|. 

Constat de non-venu« ^rcontrSI^/The at hlete failed to comMorconM 

Signature du Mede^^/ Signage of Doctor : / 



Premier n"/ First n" 
-7 



Deuxiemen"/ Second n" 



Troisiemen"/ Third n« 



V 



J^efus 
Refusal 



Q ui |. | Noh 



.^mpeche me^Rt^ 
Obstacle 



Out 



I ]Non 



Medicaments / Drugs El QUI NON D 



Commentaires sur la procedure /Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to nave 

been recently used: 

(eventuellementpomdumedecinprescripteur) / , ^ \ ^ t r\ 




Commentaires sur la procedure / Comments on procedure : 



' Clr' ^■■■' 



Confirmation / Confirmation 



,y 



Je d6clare sur rhonneur que les renseignements que f ai donnfo ci-dessus sontexacts 
etqueTap^^^^^^^^ procadure de contrSle./ 1 declare of honourthatthe information I 
have given above is true and I approve the testing procedure. 



Signature du sportif controfep 
Signature of persojjftestedK 



~ /> 



5r ^ 



.f 



Signature du Medecin : // 
Signature of Doctor: / / 

41 






Signature du Delegue Federal '-<j 
Signature of Federal Delegate /"V^^- 



1^ 






zr ^. 



Signatur^de Taccompagna^ur (eveirtuel) : 
Signature of accompanying person (if anyl^ 




l/A 



X.. \3> 



11^^--'^- 



Exemnlaire desfine au President de la Federatian interoationale 



USADA 0674 




LA»OltATOtPtE HA-TIONAL 
DE DEriSTACSe Oli DOPAGE 



II 



U37 



MMARS2Q0S 

C3iataiay-Malahry, le 27 mars 2006 



l?;2tJCTC)iR^^jA^^^^S1<lJJ°:59/03-2 



Unfrfi!.demande:d^andlvsesconventianndles 



Vr&i!veinent('^y'i«^rTTl0^mm¥ 



Epreuvp et lieu : 



iJ^dlisniepJCI) 

Pip[S3SiCE-a;RASTEAU 



DafcV ^ 1M(Z006 

Typede materiel : ■ BerKaJer 

Nombre d'e<*aiifiUpn(s) : 2((sm-4 echantaious re?ns) 

Nonibre de;r^ottCs)>ii'anJilyse : 3 

Reference Ms) rechantiUonCs) : 59/03_874285 - 




ifssi^rs 



AcaionnioH 



coRinmuoutE 
smttHum 



vj^ultnt. fCfrifdre ntielsenvigueur:AMA/riglementadon nathnalerContrSleen compeman) 



Date de debat des analyses : 



15/03/2006 



,^..i,»H,, ri. HAni.fa>.e.utmsee5 : cbroimtQgmplaes jaze^^ 

Uqdde (ES03*, ES03B*) couplees ou non a la spectrom6trie de masse et immxmochimie (ES06). 



r»nrliisions ; P^rhArrhft de si.h^fani-Pfi dnnantes negative 




T)Mtiiifltfl.ircs * 

:ig;rQdi;;intemtionale-C-VARIN(CH1860AIGLE-SUBSE) _- «700MERIGNAQ 

- Stot du CofseifdePrivcntion et de Lutte contns le Dopage (39 me St Doimmque - 75007 PARIS) 
^Honponie de ''^-^^^^^f^,^^^, des cchentillons. U ^production dc ce ™pport d'analyse n'est autorisee que 



Le labotatoire n'est pas . . . , ^\ 

sous SB foime integrale. n est confidentje! et coinporte 1 page(s). 



1/1 



143. avenue Roger Salengro - 92290 Chalenay-Malabry - FRANCE ^ 
T..^H J;' 33 (0)1 46 60 28 69 - Tel6copie : .33 (0)1 46 60 30 17 - e-mad : d:rect.on@lBdd.com 



USADA 0675 




Oc'pBMlTAaE DO »Of A»B 



AN^yirATTYltAyPQRTSD'ANAL¥SEN°59/03-l. 59/03-2 et 59/03-00 



Riesnitatsrfes rapports T/E 



iR((tf(grence?deS''ech:ait<3lIons 



874285 



1.5-/ 

L/' 




Le laboratoire n'cst pas rcsponsabb du prclcvoncnt des echantillons. La reproduction de cette annexe n'cst autorisee que sous sa forme 
intcgrale. EHe est confidentielle ct comportc 1 pagcCs). 



USADA 0676 



PROCfeS-VERBAL DE C0NTR6LE ANTIPOPAGE/ DOPING CONTROL FORM 



Norn et prenom du Sportif / Nsme of person toje^tested : . 



Adresse /Postal adress: , >: ' a ' -■ 5 5 r / 




N° fie licencB;: y 




Wationalite^dela-FBdBtationdortreletfelespoflif/Th e Federation's natJonaffiy 
of the person to be tested : — ■■■■ ^^ ■■^ - = ,4 



0rganismed^andantlecontr6le/.DqaTJization requesting the test : 

b.Ministere charge des Shorts 

□ firectioWiregiflnBlfr3iB4jBUnesse.Bt.dBs:Spotts 

O/i^dipatijbnna'fibnaie 
1;BderaitioniintBrnafiona|e _^ \ 



Nationallte/Nationality: Dateide naissanoa: ^'^^'^ 

. ^ Birth Dais: ^^.x.,- ""'^ 




fypeide cofeple/typB.oftest: 
Inopini:. 0"' 



Non 13^. 



Gompetition 

Irrternationale I^ 
Ngtidnaie D 

.^Regipnaie . .^^ .Q 






Hors competition 

;Enclub D 

Stage' hors club D 
:;CaWnetmed|Gal.D. 

SiJtviH . 



MntHirnHnnnrrP"*^"»ft-gT accuse gg' p'*^'*""''-^^^^^" — ^— - ■ ^ , ^ ^ . — 



;i^ ate /Date-; 



^ . ^\,^m5' C^. 



HeurS^drremlse^^^potificatiqn': 



iP ronfirme avoir recu etprw cdnnaissanceiiercettB convocatlqn..Je'sais 

D?6sente pas au'controte/muniierf une licence^^ 
S^devaWB;jeprBndsacteqMeiepBUxmefa.reaccom^ 

du-controle par:unB:Decspnne:dB mqa.ch.Qix. 
I herfibv'acknowl6dg6thatl1iav6TBceived;and Bxaminad;^^^^ 
™S^ Jlbeividlatinrthe chartBroflhB^orga 

tion or a valid competition cardwith?^^^^ Urn mformed that I may be 
accompaniBd by one parson ofmycho icB during testng, — 



:UBtf dkcontroleiiPiacrof test^Pj ^ . . ^ 



Norn et5jgn.ature-du:spo|%''a.contf^ 
Prinfename^andtsignaire-bfperep^ 

: .>y/^-p^i!/--y^::- ■■■" 



■ Nometsignature du Delegue Fediral/Name and^iggg^qr:^ 



[jfsf^Blieraf Delegate : 



"Slmiature du Medecin': 
Sifn^turedf Doctor; 

■ /I A .^ 



I "-' 



\ 



Rfeaiisation^au^cohtrple/lesfcconipletion 



HBUtB d'arnvBe/TimBof arriyaj: 



DatB 'du ppelBVBrnent/Samplitjg data : 



Heure du prelevBraBiit/ Saraplin jtime : 



j^" ^'^? 



EchaiitillonsAetiB /5ainples?A and B 

Code Flacon (et containefl'n" / bottle Code 



/ 



Quantite totaie d'urine, sang, ml 
Total amount of urine, blood, ml 



ldentification1^l'dentific|tion : 
vticehce^Ucenberr -Sf 
=Garteti1derititB/ID: Q 
Passeport/Passport: D 
Autre/ Other: □ 



Densite /Specific Gravity 



cx^c? 



pH/pH 



Echantiiion d^urine insuff isant / Insiiffjcient urinesample 



^^^^^^^^^^ 



Premiern"/ First n" 



Deuxieme n"*/ Second n° 



Troisiemen"/ Third n« 



'r„„.:,,^.^^ ^....n..Pa..c«ntrSle7The athlete faHedtoco me for control 



Signature duMedecin/Signature of Doctor: 



MRdieain ents/Dnias fCOm. NON D 



Refus 
Refusal 



Qui 



li I I Non 



Empechement 



Obstacle 



Qui 



Non 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris r6cemment/ Drugs declarea lo nave 

been recently used: , 

(iventueilement nom du medecm prescnpteur) / ^ ^ r^ — 




Commentaires sur la procedure /Comments on prooBaura: 



V^ 



in p 



Continnation/Confirmation ^ „„,^^,,,,,„,,„^ex.c.s I Signature du DelegUB hedaraj > /,^ 

i^tK;;iiS^:^ul:^3^^^^ SiUecfFederalDBlagate^.;.^^.-- 
u....-L„.i,n»oRtniBandlaDDrovethefest!ngprDcedure. ^^ __£ — :!_ 



. ■■/' 



Signature du sportif controle*/ 
Signature of gersori te^ed : 



y .#" ,-•< *"' 



Signature du Medecin : 
Signature ilhpoctor It 

A 



.>-\ 



Slgnature;de Taccompagnateur (eventuel} : 
Signature of accompanying person (if any) : 






..i[ 






ExemolBite destine au President de la Fedwation Interoationale 



USADA 0677 




i£ 9 MARS 2Q0S 



DE^DEriSTAOE DO ,DOrA©e 



CMtenay-Malabry, le 24 mars 



2741 B 



rRMq*(miriy 



*i»«Pii 



>V„h^iiaHiaiJaediandIyses>isonvendamettes 



iSpEenve^etlifji;,: .- 



me; 









Rgference de(^)l'&haiifflloii(s) : 78/03_872364 - - 




^El^ilS 



'ACalEIRCCHIK 

• ■•■SKBtte:-; 
iCOMMiinaulE 



.^.„..,.^.f/V.;^ ntia.^ i^e«r.. tf^>^ 



Date de debut desvanalyses : 



1«/03Z2006 



iivf gthnriesvde ^d^isteffe^i^ : ctomatog^^es .gazeuse .(ESOiZ, ESOH, 
(ES03*, ES03B*)cpimI6es.ouiionl la spectrometriede masse et immunochimie 



ESOSf ) -et Uquide 



r»nri.i>iioiis ; Se^^^iJfiJSb^BfiMJffiiBteLy^^ 



DestlnatafrK.: 




- SLS Conscifde Pi^ention et de Lutte contre le Dopage (W 

1/1 



sons M fome integnile. H est confidentiel et comporte 1 page(s) 
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LA^ORATOIItE NATION^l 
pEperf STAGE DUOOr A©E 



ANNTi^lCE MJ RAgPORT P'^^^NM^SE N^78/03 



Resultatsdes rapports 



VReierence des ischaiitiillbns 



872364 



L3 y 

/ 



/ 




Le laboratoire n'est pas responsable du prclevemcnt des echantillons. La reproduction de cetts annexe n*est autorisce que sous sa forme 
integrals Elle est confidentielle et comporte I pagc(s). 
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■^ _.,^. ijif 



PROCES-VERBAL DE CONTROLE ANTIDQPAGE /POPING CONTROL FORM 
PROCES.VEKBAL j^^jyj.,g^£^Ep ; c^^^^ 



Norii etpr^nom du Sportff/Nameofpersontobe tested :^ 



Adresse/' Postal adress : 






■Pj^f^ ^ -vrr r^ ^uM^ 



iationalitede^laFederatiortdontrelBvelBsportif/TheFederation^^ 
of the person to be tested : 



7"7r 



UJ^ 



N** de'iicence : 






Nationalite/NIationalily : Oateidernaissance : 

BirthlDate.:. . 



Sexe/'Sex: 

MS 



Federation -DiscipHne/iSpoiti-^- L^> />>->' 



!Nafcde^MprBUv6:^lle^(p^TO 



^OrganismevdeniandanSle^controle/ Organization requesting the test : 

D Ministere charge des Sports 

O^DireWon^Fe^ioiial^ 
P:;FeaBiiatioh haitibnaiB 
;fel^fed6ratidntfateFnaltionale ■ ■ ' 



?rype5(^?cQntr5fe/^'^pi bttes^ : 
inomne;: ^W Mon □ 



Competition 

r Internationale B . 
•Natidnaie S 



Hors cbmpetition 

■ En:cliib:;P 
"Stage hors club '□ 
^Cabinet m^dicaluD 
Suivf D 



■ ' J. . ■ ■ - .■■,.- ., . ■_— _Ji*..»««f«nar'-+nrrHrtninn-TPCT=- . ■ 



Vouse tesconvoq t( ' HeyrB^de re<t.ise:d^a.ndtifigation> J..i~..H«,.„„m„«...,«««. 



Daite/^Date:; 



-7v7 



■;^^ 



LJBU^dii'controle^Place^of^st: — -, 



Jecortfinne^SvoirreEU etpfe cShhaissance^^^^^^ 

.Snta>p8s;auico>rtr6lB,muni(e|a;uh*lip6hce:d^^^ 
en cours de.yanditi Je prends artequ&ie^pBUX me fM^^ 

dtfControieparuntP^isonheiimpnchoix., 

rL,aware#at1rwilf^be:yip!mBpe;phatef.rf*e-ora 

tionor/a*alid^compBtiaon;cai:diwfth.KphPto,ii;rainformedlhatlrmav:be 
aBeomnaniedibywffpBtsohofnivchoioeduniigtestnB- 



■N(3mWsignatur.8'iiU;spdi^Scqiitr5^ 
:prirpajne4aRd'signature-df;p.ersg^^^ 



'-e. ^> 



nature.'pf& 



Nam'Stprenomda-niedecin/ Name of doctor : 
(eatbutBsJettresj; j.'V -f 



.^•' 



/' 



^Sfignature=dU;MedBcin : 
SigriattfrBjdf Doctor:- - 



ReansationidiiScQirtroley^st^c^^ 



Heure d'arnvee/Jme oftarnval . 



..^^.^■^-.^-•. 



P^^^dirprBlevement/SampIingdate : 



Heure^duprelevBmejrt/SanjjplingtimB: 

,' .. .. , ■ .-r ■■f-J--:^iJr''-^>^'-'-^- '■■.■\. "■ ■ .'■"."■■■-■•" 



EchantilIbns^et;Bi/SampIes;A;and;B 
CodB Flacon (6t containBrln" / botdB Code 

/ ■ 



Quantity totals d'urine, sang, ml 
Total amount of urine, bloody nil 



.f^ 



0^' Ml 



Identificatiipn /Identification : 

iiliiqenbo 5^Iiicenc6j;' ' ?I^ 

^arte^tfidentiteYiD: Q- 

.Passsport/ Passport: D 

Autre /QthBr: □ 



Densite /SpBcific Gravity 



pH/jeH 



Eeh aiitillon d'urine iifstiffisant/ Insufficient urine sample 

/'- .anfi,.intPrmfldiairBsliirtillserencasd^echantilloninsufRsant^^ 75 ml d^urine). 

Constat cie non-venoe.au eontrole AThe :*thl«te Jailed to comelor control 



PrBmiBrn''/nrstn'> 



DBUxiemen"/ Second n" 



Troisiemen"/ Third n° 



signature du MadBcIn / Signatura of Doctor : 



Refus 
Refusal 



Qui 



Non 



Empechement 
ObstaclB 



Qui 



Non 



Medican!ents/ Drugs./:a;^OUI NON D 

1 " 



Commentaires sur la procedure / Comments on procedure 



MBdicaments declarBs avoir Bte pris recBrnmant/ Drugs dBclarscitanave 

been recently, used : 
levantuellemBntnomdumedecinprescripteur) .^ ^ \ 

:/.. .:>7- o^ '^<^-' 



■ ^ i; I . , If .1 ' / ■ ' i'^' c iki~ i^^ t J" ^ ^ :'' ' 



Commentaires sur la procsdure / Comments on procedurs : 



^ *• 



'-•■ ,:.' 



., /^i f '• • r^.. 






Confirmation / Confirmation 



■je declare surl'honneur que les renseignements que i'ai donnes ci-dessus sont exacts 
f^Sm^^^^ I« Pro'^^dure de confrSle, / 1 declare oflionour thatthe .nfom,Bt,on I 
have given above is true and I approve the testing procedure. ^^ 



Signature du Delegud Federal . 

Signature of Federal Delegate ^ ^^I'r.f '^ .,: 






•-— / 



Signature du sportif contrSle : ^^ 
Signature of pejson tested j.. .--' ' 



^■' .■*" 



.^; 



-rrX^ -''■■ 



Signature dti Medecin : 
Signature of Doctorj^--"' "^ 



Signature de raccpmpagnateur(evBntuel): 
Signature of accompanying parson (if any) : 






^ -. ic ' J. 



Exemolaite destine au President de la Federation Inteniationaie 



USADA 0680 




P^ '-. -• .TO* Y 2 . i 



LA» OR A TO I re NATIONAL 



Chatenay-Malabry, le 27 mars 2006 



27450 



igj!i!i#^feM!rM#im:M;EJsp^^7S/(@ 



'MotFeMiemm'SeMlanaJysesconvenlionndUes 



.^pKUve et:lieu : 






i^mfea'^^flfiBcmi^ ^4§M^?liaiitilIons reifus) 

Riferrade (te(s)1'&haiiffli : 75/03^ 872357 - . 




-mmm 



ACCRiDnmoK 

'■■ ■ -iiMinfev-- 

-COWUMMililE 



Resultats :(Q:refereiaidsmv^tiettr::MilMiglemmtaddntt^ 



Date de debut des; analj^es : 



16/03i!2a06 



M^wdes 'de riepistage itfilisees : chromatographies gazeuse(BS02, ES04. ES05*) et liquide 
GES03*, ES03B*) coTg)iees ou non a la spectrometrie de masse et ramnmochiinie (ES06). 

rnnrliisions : PpcKftrrhe de Biihstances dnnantes negative 




niestinataires ; 

- Union Cycliste fctemationalc- C-VARIN(CH 1860 AIGLE- SUISSE) ^^t^vt. ^ 

- Dr. GENSON, ChargS d'instiuction 4 la Federation Franfaise de CycKsnie (4 rue du Poet(:>63700 MERIGNAQ 

- President du Conseilde Prevention et de Lutte contre le Dopage (39 lue St Dominique - 75007 PARIS) 

* Hots north del'accreditationCOFRAC ... j. , ,^ . ■- 

Le laboratoire n'est pas responsuble du preleveraent des echantillons. U reprodncbon de ce rapport d analyse n est autonsee que 
sous sa fonne integrale. n est confidentiel et comporte I page(s). 



143 avenue Roger Salengro -92290 OxStenay-Malahry - FRANCE 
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K*sv«?iv,a'JJSJ&' 



ANNICyE MJy AWORTlJ'i^Tg ALYSE N' 



Rfesnltgts des rapports T/E 



ReferencrrfftS'ec&anlSIIons 



872357 



1.6 >-■ 

/ 




Le labon^irc n-e^pas responsible du pr6Icven,c«d.s cch^tfllons. Urcp^^^^^^ 
integmle.Ellcestcoiifidentielleetcomportelpage(s). 1/1 
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?a*-;^. ^'. 



PROCES-VERBAL DE CON^FROLE ANTIDGRftGE/ DOPING CONTROL FORM 



Norn et prenomduSportif /'Name of person to be tested : 



Adresse/ Postal adress : 




\. 



Nationalite/Nationaiity: ■Dateyde-naissarice*: 

SiiithDate: 



Sexe/^Sex: 



^p^a?r?SD^ 




a 



Nationalite de la^Fedilrationvdont releve le sportiT/The^^F^ 

of the person to- be.tested : . - .. ■ ... — —■ — • _ 



Organlsme^dBmaRdant^le^contpoIe/OFganization requesting t^ 
'S^Ministere chaijB^es Sporte . 

;S^FggfFatidmirftei#donale : - 



lYpeJde^icontFPlS^ 



_-rrtH' 



: ^^' V 'Xornpetftjon 

■^lrrternatiqnaie:-J^^: 
fNaflorTaie5/^;.:D" 



Hors competitidn 

fEiTciiJibitI 

'Stsige^Hprsck 

y^binS^flt^djca^ 



5acknow|ecjgiBine[it: 






rpate./?Date^ 



^Heure'fcemlsevdBpndtiftpatipnr 






•rji:^^ 



Jecontirme;;avoirrq5u:ciprisxbnnalssahcB:ae^c 
Diieleiserai^emmfractioivetqMB/ie^em^^ 
^prcsente^pas'auicontraie/rnuriiteltfJuneJiqence^ 
en cours de validite Je;prends;acte:que.ie peux me^ 

rherBby^acknoWlBige/thati'haveredeived^^ 

r8mawarBithatMl:bevi6|atlng:iW " ' ■ ^-_:";^; .: 

Sr a.va!id>cDm|H»titJon|cardM«ith5ayph(m);:r^ l^may be ^^l-^^tt^i-J^^au ^ 

accompariied^by oniBiperson^q^Tny^cHoice^dMnng testfligv 



;!PlpiT)Je;^5ig6atq|^;du^ 
Nifeietslgnature dtf Delegue Federa^AName an^ni 



Realisat!oi^aucontlSle^gtcbmplgtlbri 



Heufefarny^eipn^;^ 



I .. , ' T 




^Rajte^duiprlleyemerrti^Sam^ : 

,^>n jr. • -ffa^ 



^Heure'du pfelevenientiCSainpliriitirne : 



H ||| fl ■-■■■?» 



iEchaiitillons?AvctiBl^SamplBs;A;andiB 

Code^Flafcani(etxorttainer|':n« /ibottle: Code 



^^^HiSw:^^ 



wJantillon insufRsantAlnsuffi^^^ 



Quarttiteitotaled'unne^.ml 
Totafambuntdfurine;m! 



Iderrtification/^l^en^*?^ 
■OcJ^riS^lJfeencieT '^'^^^ 

tan^a-ldefiSte^^fDVa 

Passeport/^Basspoit iD 

Aiitfeyrdther :; O 



Densite /;Specifi^ Gravity 



pH/ 



Scenes intennediarres (lutiliseran^cas d'achantilloninsuffisantsl moin^^ 
lrtennediarvsBal:nunibeKs|(faruse:m:thecasB.ofaninsufficfentsam^ 



Premier n"/ First n"; 



Deuxiemen"/ Second n» 



Troisiemen"/ Third n" 



nnnfrf;itdenon-vsnue^auGontroifeYTheathlete1anedtocomefor4Coto 



SiSnatuFe:diJ Medecin/SgnfftilrBof Doctor : 



Rgfus 
Rafusal 



Dm 



Non 



Empechement 
Obstacle 



Oui 



Non 



Medicaments /Drugs D QUI NQN D 



JCommentairessur la procedure/ Comments onprocedure 



Medicaments declares avoir Bteprisrecemment/ Drugs declared to have 

been recently used: 

(eventuellement nom du medecin prescripteur]^^ 





Commentairessuria procedure /Comments/on procedure: 










Confinnation / Confirmation 



/> 



Je declare sur I'honneur que les ransaignements que fai donnes ci-dessus sont exacts 
etquej-approuvB la procedure decontr5le./ 1 declare of honourthatthe information I 
have given above is true and 1 approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate 



i^j^^jt-d^*'^^''^ /^ 



^ 



Signature du sportif controle : 
Signature of person te^d : 




Signature du IVtedecin : 
Signature of Doctor: 




Signature d^l^'ccompa^nateur (eventuel) : 
Signature o^ccomparfying person (if anyl : 




■5 



Exemolaire destine au President dc la FedaraliDn Intarnarionata 
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LABOR ATOIREMATIOK;AL 
D%-OEPiSTACf,BOU OOP AGE 



Chatenay-Malabry, le 24 mars .2006 



27411 



f^^r^it^^im^wskw^> 



-i 



mttK^xiemmdeiiPMnalysesconvenfiannenes 



HrelevementfsVdaDr 

Epreuve etvlieu : 



fC^cUSiiiielil 






S6/03 876004 




AccKDnainoK 
cdiiiiWiputE 

'.JURliltllDE' 



f«.^^ jrf^^^,^ti,[syenvisueur:MfA^ri.lementathn-nationaU^^^^ 



Date de debut.des analyses : 



15/03/2006 



M^thoriesderdipistare nfllisees : chromatpgraphies ^euse (ES02.:ES04. ES05'^):et 



liquide (ES03*, 



rntldlisions : p^-K.'rrhff ri^ suHt""-"' '<"r^"*'^'' "^>^^^^^ 



Destinataires ; 




?S5dfete Internationale -C-VARIN (CHI 850 AIQLE- SUISSE) ^. ,3fea6 MERIGNAQ 

. S^S?ON. Charge dMnstniction a la Federation Franfaise de C^^^^ 
-SLSu Consdfde Pi^ention et de Lutte centre k Dopa 

forTw;rategnile.IlestconfidentieUtconiportelpage(s). ^^j 



143 avenue Roger Salengro -92290 Chatenay-Malabiy - PRANCE^ ^ 
Telq>hone : + 33 (0)1 46 60 28 69-Tenecopie:+33 (0)1 46 60 30 17-e-mafl: direcao^toddcom 
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• AftOK.J>^TOIKE .MATIOWAt 
pe »ef^lSTAOE DO OOf AOt 



ANNEXE i^UX RAPPORTS D'ANi^YSE N-'efi/OS-l et 66703-2 



Riesriltatsdes rapports TM 






RSferehce flies JSdKantfflons 



T/E 



876004 



1.6 y 




Lc laboratbirc n'est pas responsable du prclcvsmcnt des cchantillons. La reproduction de cctte annexe n 'est autorisec que sous sa forme 
integrale. EIIc est confidentiei et compoite 1 page(5). 
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usADA UNITED STATES ANTI-DOPING AGENCY 

Doping Control Official Record 



1^ 

(Piac 



^ -^ -^ PM 



Notification Date 



Time 



'te Name Required (l^'lace and/or Discipline if In^Competition) 
iuant to USADA Regulations: 

You are reauired to be druq tested. Signature on tliis form constitutes your consent to sucii testing. . , , ■^. .. j • , • i .• 

Refusal cooperate orfailure to comply with the doping control process will subject you to at least a 2.year suspension and other -;<='7«, =°"^'f7' "''^j;"^^^^^^^ ™'« ^'°'^"°"- 

You have a maximum of 60 minutes from the time of notification to arrive with your Chaperone at the Doping Control Station, unless being tested under the Out-of-Competition conditions. 

You should bring a photo ID with you to the Doping Control Station. 

Consumption of any fluid or food (even if provided by the Chaperone or a Doping Control Ofncer} is at your own risk. 

You may have a Representative accompany you through the testing process, but such Representative may notwitpess the sample^pJteCtJon. 



Notifying Chaperone (Print Nanne) 



233f^ S}5hop M. 



AthleteSi^ature 



ATHLETE Information 



y/oy(A Cary::L\'S 



*rint Name) 



^'/D'O^ 



tK^u 



Mailing Address 

City, State, Zip Code, COUNTRY 



ns'bX 



Arrival Date 



/o -/i/ "/nr 



Time 



i, zip uoae, uuuiN iky 



Date of Birth (month / day / year) 



V;(1io32S^^ 



Phone 



Photo Identification Type 



IJiBORATORY/SAMPLE INFORMATION 



No. 



r~1 In-Competition 
l3vOut-of-Competition 
n other 



□ Fuil Menu Test 
J^ Partial Menu Test 



1/-/D '^ 






Sample Processing Date 



Time 



Test Conducted For: 



(or "n/a" If USADA) 

OOC 



"/7/^ 



/l^^lolVlf 1^171 



F 



Site ID Number ("OOC" if Out-of-Competition) 



SAMPLE CODE NUMBER 

Specific Gravity and pH levets witliin range? 

Specific Gravity: Greater than or equal to 1 .005 ( > 1 .005) 
pH: Not less than 5.0 and not greater than 7.5 (5.0 > x < 7.5) 



MALE □ FEMALE 

^YES □ NO 



Sport 



Ivdi^Q 



SUBSEQUENT SAMPLE 



Discipline (if available) 



/Tju^rlehi , CA. 



^ 



City/state (if OOC) 



Event Name (if In-Competition) 



SUBSEQUENT SAMPLE CODE 



NUMBER 



Specific Gravity and pH levels within range? 



AM 

PM 

Time 
□ YES □ NO 



Declaration of any recent blood transfusions, as well as any medications and other substances, including vitamins, minerals, herbs and other dietary supplements, taken during the 
preceding three (3) days (write "none" if none declared and draw a line through any unused spaces): 



Name of Substance 



A/?^ Ote^ 



'/"f-Oh 




Dose 



//;/^5 



Date Last Taken 



^-f -o^ 




Consent for research foptional) : By checking "I Accept" and signing in the space provided t agree that this Sample may be used for 
antt-doping research purposes. When all analyses have been completed, and this Sample would otherwise be discarded, it may then be 
used by any WADA approved laboratory for anti-doping research of any type, provided that it can nolonfler be identified^s my Sample. 



ElA 



I Accept n I Decline 




Signature: 



SIGNATURES 



Bv sianina below I certify that (i) I selected a sealed collection container and a Sample kit from the supply provided, opened and visually checked that they were empty and dean sealed them securely and 
«infrmied that the numbers on the Sample kit and bottles were identical to the numbers written on this Dop/ng Canirol Official Record; (ii) the Doping Control Offfcer did not handle my Sample(s) except when 
permitted by me; (iii) no irregularities occurred in the Sample Collection Procedure: and (Iv) this information is not being providgii^otlgADA pursuant t_3>^itfctor/patient relationship and fs not to be considered a 
confidential medical record. 




^Qu^ jlri (^ 



XtKfete Signature 
The following individuals were present during the Sample Collection Session, 



^/^yj U^k-< 



(Print Name) 



^s /«^V^>f <§- 



4^ 



jne Signature 



(Print Name) 



/7 



7/^ 



Language Specialist Signature (or "n/a" if none) 



(Print Name) 



Subsequent Chaperone Signature (or "n/a" if none) 




(Print Name) 



/^(s/^^^^6r~ 



Doping ControKOfficer Signature 

n Partial Sample Form LJ Supplementary Report Form 



(Print Name) 



Athlete Representative Signature ( 
Other Signature (or "n/a" if none) 



& (or "n/a" if none) 



(Print Name) 



USADA 0686 



IOC Accredited 



UCLA Olympic Analytical Laboratory 
UCLA School of Medicine 
2122 Granville Ave. Los Angeles, CA 90025 
Phone (310) 825-2635 FAX (310) 206-9077 

CONFIDENTIAL 



II 



ACCREDITED 

ISO/IEC 17025 
Biological Testing 
Certificate: 1420-01 



Attached is the report USADA7688 

and the corresponding pH and specific gravity report. 



regards 

UCLA Olympic Analytical Laboratory 



Yulia Kucherova 




Tuesday, April 25, 2006 



USADA 0687 



ri 1 ^r ^ 



USADA7588 



^^^.f^ll:T.;:^lTtJ'^^^^^^^^^^ 



8YZ08,A1504999 ,04102006,04112006, "CYCLING" ,T,T, F 



Page 1 
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USADA7688PH 



8YZ08 ; A1504999 ', 7 . 5 ', 1 . 024 
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ORIGINAL POUR LUC J. 
CONFIOENTIEL 



Union Cycliste Internationale s 




CONTRdLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: a 

Hors competition / Out of competition: □ 

3. 2Q/?/^fe 

5. Course (nom, etape)-,( — T-, ,y- ^X frtfO^^^ 
Race (name, stage): jOii^ — \- ^^^^-^ — ^ 



ANTIDOPING CONTROL 

Test certificate 



2. Sexe: 
Sex: 



Masculin / Male 
Femlnin / Female 



Peminin / hemaie □ ^ r 

4. Ueu/Place:_Ck£imif^^ TJ^ 



c:^ 6. Discipline: 
Discipline: 



7. Nom du coureur: 
Surname of rider 



TIP' I t / l^ 



r 



55 2 3?5-4 gcskop ^"^4. Horr^e-k, C/i 1^^ 2- 



Adresse du coureur 
Address of thie rider 

1 0. Numero de licence: /% Q 7 (^2- -F y_ 



9. Federation natlonale ayant dellvre la licence: 
National federation which delivered the license: 



ovi 



11. Tire au sort: 
Random: 



Oul/Yes 
Non / No 



Q 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



/s--^V 



^51 r\7b^^ 



1 3. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureun 
Time of rider's refusal: 



iSiOS" 



16. Medicaments pris: 

Pharmaceutical dmgs tal<en by rider: 




Contenu du livret de sante: 
Contents of the health booklet: 




1 7. Autorisatlon d'usage a des fins therapeutiques (AUT) Qui /Yes U 
Therapeutic use exemption (TU^ Non /No B- 

18. Sauf les remarques ci-apres, je confirme la regularite des operations de prelevement. 

Subject to the comments below, I confirm that the sample was taken In accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signature who also acknowledge§j:i9eeTproFhis copy 

19. Accompagnateun 
Assistant: 



20. M6decin controleun 
Examining doctor: 






f^i^n^ C 



(nom/naiQ^ 



Lf/-/^5' 



^mtr\V^\ I •■■ III 124 ^d^^^^k^vl • - - ■ J 



(nom/name) 




(signature)! 



USADA 0690 



^^^f( ^^litl* «<» k«(«i 



TO: Mr. Christian Varin, ucx 
CONFIDENTIAL 



UCI ANALYSIS REPORT 

1. Laboratory (name/ full address): UCLA OLYMPIC ANALYTICAL LABORATORY 
2122 GRANVILLE AVE. LOS ANGELES, CA, USA 90025 

2. Date of this report: May 10, 2006 

3. Date of receipt of the sample: April 25, 2006 time: 12:00 P.M- 

4 . Identification of the doping test (as on the test certificate) : 

Date of the race: 04/18-23/06 
Race (name^ stage) : Tour de Georgia 
Place: Georgia, USA 
Discipline: Road 

5. Identification of the sample examined: 

- UCI code number: 951792 '^ode: 88R17 
-^ternal appearance of the bottle: (CIRCLE A OR B) 
"^f normal 

: not normal, because of: 

pearance and state of the seal: (CIRCLE A OR B) 
ai normal 

not normal because of: 

Others: 

6. Liquid examined: URINE 

~ specific gravity: 1.025 

7. Date of analysis: April 25, 2006 - May 10, 200 6 

8. Methods of analysis used: GC-MS and LC-MS-MS 
9- Result of analysis 

The following substances have been found in the sample 
(quantity or concentration are indicated, if applicable) : 




10. Enclosures: CIRCLE ONE NUMBER BELOW 

!• report of the analysis 

2. chromatogram (indicate "none" when applicable) 
m ^^^3 ^P^^^^°^^^^ (^^^i^^te "none" when applicable) 

11- Remarks (if any) 

12. Name and signature of the person in charge of the analysis: 

''^^®" Signature: 

Yulla Kucherova 

certifying scientist: ' "" 



HEURE DE RECEPTION ll.MAL 0:59 




HEURE D'IMPRESSION 11.MAL 1:03 

US AD A 0691 



ORIGINAL POUR LUCJ, 
C0NFIDENT1EL 



Union Cycliste Internationale 




CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 



1. En competition / In competition: 

Hors competition / Out of Gompetition: a 

3. Date:__2XZf£m 



5. Course (nom. etape):^^^^ jy- JL 
Race (name, stage): — 4JZ2! 1 

7, Norn du coureun 
Surname of rider 







Adresse du coureur: ^ 2 T ^v/n t^c ^A o/) 
Address of the rider: ^5J>^V^ I >^-^^^ f 



ANTIDOPING CONTROL 

Test certificate 



2. Sexe: 
Sex: 

4. Lieu /Place 

6. Discipline: 
Discipline:. 

Pr6nom: 
First name: 



IVIasculin / Male 



Femlnin / Female U 






-pnf o\/cf 



/^-f . M ^rr^eff% C^ f^^ ^< 



8. CodeUCI: 
UCI Code:— 

10. Numero de licence: 
License number. 



6 Oz^Zf 2^ 



9. Federation natlonale ayant delivre la licence: 
National federation which delivered the license: 



lysA 



11. Tire au sort: 
Random: 



Out / Yes 
Non / No 



Q 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



1.6 :/7 



^TT-yf A^B 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



16. Medicaments pris: 

Pharmaceutical drugs taken by riden 



Contenu du livret de sante: 
Contents of the health booklet: 



/ ^ -rr 




17. Autorisation d'usage a des fins therapeutiques (AUT) Qui / Yes □ 
Therapeutic use exemption (TUE) Non /No St 

18. Sauf les remarques ci-apres, je confirme la regularity des operations de prelevement. 

Subject to the comments below, I confirm that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copi 
Rider's signature who alsQ^gcknowledgesjscetptBfhis copy: '^ 

19. Accpmpagnab 




Assistant: 



20. Medecin controleur. 
Examining doctor. _ 



-^ •% Vom/name) 



21. Inspecteur antidopage: 
Antidoping inspector: _ 



^ 



(nom/na 



(nom/name) 




'rrfU 




vbuP, 



USADA 0692 



"" f 



CONFIDENTIAI. 

PCI ANALYSIS REPORT 

2. Date of this report: May 10, 2006 

3. Date of receipt of the sample: April 25, 2006 time: 12:00 P.M. 

4. Identification of the doping test (as on the test certificate): 

Date of the race: 04/18-23/06 
Race (name, stage) : Tour de Georgia 
Place: Georgia, USA 
Discipline: Road 

5. Identification of the sample examined: 

- UCI code number: 951789^dode: 88R11 
"^^nSmal^^^®^''^''°^ °^ ^^^ bottle: (CIRCLE A OR B) 
: not normal,, because of; 

'^SorSr ^"""^ ^^^^^ °^^^^ ^^^^' ^CIRCLE A OR B) 
not normal because of: 

Others : 

6. Liquid examined: URINE 

- specific gravity: 1.028 
'. Date of analysis: April 25, 2006 - May 10, 2006 
8, Methods of analysis used: GC-MS and LC-MS-MS 
9« Result o f analy s-JB 

The following substances have been founH in i-h 

(quantity or concentration are iSdifated/if'^^pfJ^P^fej . 




10 . Enclosures : CIRCLE ONE NUMBER BELOW 

1. report of the analysis 

2. chromatogram (indicate "none" when annH^^Ki^i 

3. mass spectrogram (Indir-st-^ "«^!!t:n ^PP-'-^cable) 

©^ ""^-^^"^ ^^"^i'=at6 none" when applicable) 

11. Remarks (if any) 

12. Namo and signature of the person in charge of the analysis: 

Name: 

Signature: 

Yu!ia Ku cherova A/ ^^ USAr)A0693 

L'ertitying yaisntist — - - ^f^ i 

HEURE DE RECEPTION 11. MAI. 0:59 HEURE D' IMPRESSION 11.MAI. 1:03 



ORIGINAL POUR L'U.C.l. 
CONRDENTIEL 



Union Cycliste Internationale s 




*-i. 



CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: ft 

Hors competition^ Out oj competition: Q 

3. Date: 



tition / Out of competi 

'Zz/M Jog 



5, Course (nom, etape): 
Race {name, stage):. 

7. Nom du coureur: 
Surname of rider: 

Adresse du coureur 
-Address of tlie rider 



\&ur 



k (^■^ 



<e^<f(,^ 



-a^/'i^'3 



£ 



w 



ANTIDOPING CONTROL 

Test certificate 

2. Sexe: Masculin / Male ft 

Sex: F^inin / Female O 

4. Lieu / Place: Kp^^^^/f^^.< <S ^ 

6. Discipline: 
Discipline: 



Prenom: 
First name: 






^ 23>?s^ ^^A'f, t\^c^rk CA "fz^^^ 



9. Federation nationale ayant delivre la licence: 
National federation whicK delivered the license: 



10. Numero de licence: 
License number. 




u^A 



11. Tire au sort: 
Random: 



Qui/ Yes 
Non / No 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



w^ 



lS7 7^^B 



16. Medicaments pris: 

Pharmaceutical drugs taken by rider: 



Contenu du livret de sante: 
Contents of the health booklet: 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



(6 ~-JflL 




1 7. Autorisation d'usage a des fins therapeutiques (AUT) Qui / Yes □ 
Therapeutic use exemption (TUB) Non /No O 

18. Sauf les remarques ci-apres, je confirme la regularite des operations de prelevement. 

Subject to the comments below. I confirm that the sample was taken in accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copie; 
Rider's signature wl^Q^©«.^nowledges receipt ofhfe copy:-_^ 

19. Accompagnateur: ^^ ^^ '• 

Assistant: ^ 



20. Medecin controleur: 
Examining doctor: _ 





21. Inspecteur antidopage: 
Antidoping inspector: _ 




(npnrvname) 
~t (nom/nam4 f. — "" r-zi/Pf / 






(nom/name) 




USADA 0694 



TO: Mir. Christian ^i"JrJ:il„7 "^Lx '■"" 

CONFIDENTIAI. 

UCI .ANALYSIS REPORT 

^' o^oo'^r^n^-.^TTT^T^'^t'rJ^ilr,^^^^^^^^'- ^^^^ OLYMPIC ANALYTICAI, LABORATORY 
2122 GRANVILLE AVE. LOS ANGELES, CA, USA 90025 ij«ovr^^iwp.i 

2. Date of this report: May 10, 2006 

3. Date of receipt of the sample: April 25, 2006 time: 12:00 P.M. 

4. Identification of the doping test (as on the test certificate): 

Date of the race: 04/18-23/06 
Race (name, stage) : Tour de Georgia 
Place: Georgia, USA 
Discipline: Road 

5. Identification of the sample examined: 

~ OCI code number: 951787 '^ode: 88kl9 

" J^ternal appearance of the bottle: (CIRCLE A OR B) 
(hj normal ' 

b: not normal/ because of: 

fpearance and state of the seal: (CIRCLE A OR B) 
normal *^i 

not normal because of: 

Others: 

6. Liquid examined: URINE 

- specific gravity: 1.025 
/. Date of analysis: April 25^ 2006 - May 10, 2006 

8. Methods of analysis used: GC-MS and LC-MS-MS 

9. Result of analy s-ifi 

T^^.£?H°^^"^ substances have been found in the samnl^. 
(quantity or concentration are indicated, if applicable) : 



10. Enclosures: CIRCLE ONE NUMBER BELOW 

1. report of the analysis 

2. chromatogram (indicate "none" when applicable) 

d) nlnl ^P^^^^°^^^"^ (indicate "none" wh^S appliciblej 

11. Remarks (if any) 

12. Name and signature of the person in charge of the analysis: 

Signature: 

i^ ■ . ' ^^ /y^ USADA0695 

uercirymg iicientiet — — /^ \ 

HEURE OE RECEPTION II.MAL 0:59 HEURE D' IMPRESSION IIMAL 1:03 



ORIGINAL POUR LUC.I. 
CONRDEfOIEL 



union c;yciiste Internationale 




CONTROLE ANTIDOPAGE 

Attestation du deroulement du controle 

1. En competition / In competition: B 

Hers competition / Out of competition: □ 



ANTIDOPING CONTROL 

Test certificate 



3. Date: 



ion/Outof comf 



5. Course (nom. etape): ^^TTj ^^ Codra 
Race (name, stage): \SiKJL — ^^^ ^g"^^ i 



dfa^^ 



2. 

4. 
6. 



Sexe: 
Sex: 



Mascuiin / Male 
Femininy Female 



7. Nom du coureun 
Surname of rider: 



{ ^ana* 



Lieu / Place: .A-//^\<trFfe, ^A 



Discipline: 
Discipline: 



5 



Prenom: 
First name: 



T=^l<^/cl 



Adresse du coureur 
Address of the rider 



s"; ZJ3S^ ^cA°i> R'i, tior^^. o4 °iz5~Cz 



10. Numero de licence: f) Q ? Ciy ^ ^ 
Ucense number: __Jrl ^^ ^^^ / -^^-^ 



9. 



Federation nationale ayant delivre la licence: 
National federation which delivered the license: 



U9/\ 



11. 



Tire au sort: 
Random: 



Oui / Yes Q 

Non /No ® 



12. Heure de presentation: 
Presentation time: 

14. Code des flacons: 
Bottle codes: 



\'^:\0 



f5'(^'=^0'^*B 



16. Medicaments pris: 

Pharmaceutical drugs tal<en by rider: 



13. Heure de prelevement: 
Time of sampling: 

15. Heure de refus du coureur: 
Time of rider's refusal: 



|g: fO 



Contenu du livret de sant6: 
Contents of the health booklet: 




17. Autorisation d'usage a des fins therapeutiques (AUT) Oui /Yes Q 
Therapeutic use exemption (TU^ Non /No Q 

18. Sauf les remarques ci-apres, je confirme la regularite des operations de prelevement. 

Subject to the comments below, I confinn that the sample was taken In accordance with the regulations. 



Signature du coureur qui accuse egalement reception de sa copie: 
Rider's signature who also aQknpwIedges receipt of his copy: ^ 



19. Accompagnateun 
Assistant: 



20. Medecin controleur; 
Examining doctor 





[ 



^ 



3^ — "^1 Jnon]/namer 



■^, (nom/ngm^-' ft 

21 . Inspecteur antidopage: </ / ^ ^ f— . _ rrP A 

Antidoping Infinpntnr .7^^<^o^^ I ^ ^ ^ C M 



Antidoping inspecton 



(nom/name) 




(signatufB) 



US ADA 0696 



CONFIDENTIAL 

UCI AMMiYSIS REPORT 

^' 2?5?''?R?SJfTT?^'^fT7ir ^"^^^ OLYMPIC ANALYTICAL LABORATORY 

2122 GRANVILLE AVE. LOS ANGELES, CA, DSA 90025 

2. Date of this report: May 10, 2006 

3. Date of receipt of the sample; April 25, 2006 time: 12:00 P.M. 

4. Identification of the doping test (as on the test certificate): 

Date of the race: 04/18-23/06 
Race (name, stage) : Tour de Georgia 
Place: Georgia, DSA 
Discipline: Road 

5. Identification of the sample examined: 

- DCI code number: 951790 ^ode: 88R23 
"/If^nSrmal^^^^^"^^^ ^^ ^^^ bottle: (CIRCLE A OR B) 
^ not normal, because of: 

"<S^normSl^^"^ ^^^^^ ^^ ^^^ ^^^'^' ^^^^^^^ ^ O^R B) 
b: not normal because of: 

Others: 

6. Liquid examined: URINE 

- specific gravity: 1.025 
/. Date of analysis: April 25, 2006 - May 10, 2006 
8. Methods of analysis used: GC-MS and LC-MS-MS 
9- Result of analy f^if^ 

The following substances have been fnnnri '\r^ 4-k^ i 
(quantity or concentration a?e iSicaS, 'i/a|pliSf ble) - 



10. Enclosures: CIRCLE ONE NUMBER BELOW 

1. report of the analysis 

2. chroitiatogram (indicate "none" when aoDiifahio'* 

<T) S?SI ^P^""^'^-" (indicate "no„S^"«?PP^i=^?i?Lie) " 

11. Remarks (if any) 

12. Name and signature of the person in charge of the analysis: 

Signature: 

YijIiaKucherova vO? ^^^^ ; USADA0697 

ciertitymg ^'caentj.st Z^ ' 

HEURE DE RECEPTION 11.MAI. 0:59 HEURE 0' IMPRESSION II. MAI. 1:03 



CrtIGINALPOURrU.C.!. 
CONFTOEMTIEL 





iV^rH>l 




JWl 




CONTRDLE ANTIDQRAGiE 

Attestation du derbUjernent du con|rp|e 

Controieurinaice /Urine test Pt 

1. En competition /In corripetition -» 

HonscompStition/iQutffeGprapetrtion y 

3.1*e: .S.*^*!'*^ 



ANTIDOPINC5 CONTROL 



5. Course (norrirJtape)^ 
Race (name,^: 

7. Nomdu coureun 
Surname of rider. 




Cpntrole sanguin /.•PJood test Q 

Masculin / Male ^ 

Feniinia/ Female O 



2. Sexe: 
Sex: 



4. Ljeu/^PiaGe: 



^t»fl£ 



^' ^'^^jp''^: ^n^t ~r>rr. 



Lmc^ii 



Aciresse du coureun 
Address ofthe rider: 



8. CodetlCl: 
UGlVGode:. 

10. Nunierode licence: JDnp/i 
Ucensanumben — - ^^<^ 



f^/^ Mff^M^^ 



11. Tire^auisort/ Random: Oui/Ves^K Non/NoQ 



12 Heurede presentation: 
Presentation time: 



^X 



Volume 



pH*^- 



- *dptionnel / Optional 

14. Code des fiacons: 
Bottle codes: 



A+B 



pjrenom: 
First name: 



Flo m 



{^lAkop fbm cn 



'Sf4 j^i/k^) 



9 Federation nationaleiayant.deiivrela.licence: 
Nationai^federationwliich delivered 'the^^^^ 



13. Heurede^preleyenient: 
Time of sanripling: 

Densiti§ / Specific gravity* 



15. Heurederefusdu coureun 
Time of rider's refusal: 



/ 



16. Medicaments pris: ^, " ., ^ 
Pliarrnaceutical dmgs taken by nden 



Contenu du livret de sante: 

Contents of tiie^^lth booklet: _-^ 






Q 



M. ^ 



Signature du coureur qui accuse egalement reception de sa copie: 
Ria^s signature who also acknowledges ^oeipt of his copy. 



19. Accompagnateur: ^\Zr f^ fK^ 
Assistant: ■ ^^ '^ SnonWame) 

20. Medecin contrSleur: |^ Rr^/^fx^jjR y G6fm(iti 
Examining doctor «Jti2 \^^^^^ 

Agent de prelevement sanguin: 
Blood collection officen 




(signattura) 



(nom/name) 

21. Inspeoteur antidopage: Mf^CfA^/i r^y i/l i^i^i/Zlfjni 
Antidoping .nspector Pl' ^^'' ^-(^^^ ^ 



(signature) /? x7 



(signature) 



USADA 0698 




LABOR ATOIEE NATIONAL 
DE DEPISTAGE DU OOPACE 



281 



Chatenay-Malabry, le 06juillet2006 



l?^PBORTID'^TV^^S1?- N° 1 9/07 



iWotreidemandetd'andlysesconventionnelles 



Spart" ^CljfcJjsiiiepC© 

feuveetlieu- fflli^OiOS 'ri'"" ftapea EscMurrAIzette 

Date- oimmo6 

Date.: .r mmm 

T^ftdematMel : BerTi^ger 

Nbpibrem&siwntiHpnfs): 4^sur4 edhantillons resus) 

Npmbis dei^Qirtp^^'aBi^ 
Ref&ence.(ie(s):rS61iantilloii(s): 

. 19/07 995462 




Eiiffiis 



ACCREPnATIQN 

COMMUNIQlia 
SURiDEMANDE 



Resultats (Cfreferentiels en vigueur : AMA/reglementation natio nale : Controle en competition) 

: 04707/2006 



Date de debut desani 

Mgthodes de dgpistage utilisees : chromatographies gazeuse (ES02, ES02C*, ES04, ES05*) et 

liquide (ES03,:ES03:B*) couplees ou non a la spectrometrie de masse, immimochimie (ES06) et 

coloiinetrie^SOSB*). 



rnnclusions t 1?firherche d fi RTihstances Hnpantes negative 



Dcstinataires ; 

- Union Cycliste Internationale - C-VARIN (CH 1860 AlGLE - SUISSE) 

- Dr GENSON, Charge d'instruction k la Federation Frangaise de CycHsme (4 me du Poete -/ 

- President du Consefl de Prevention et de Lutte contre le Dopage (39 rue St Dominique - 75| 




[GNAC) 



*Horsportee del 'accreditation COFRAC ,***'« 

Lc labonitoire nVst pas rcsponsabledu prelcvcmcnt dcs cchantillons. U reproduction de cc rapport d analyse n est autonscc que 
sous sa forme integralc. n est confidentiel ct contorts I page(s). 



I/l 



143, avenue Roger Salengro -92290 Chatenay-Malabry - FRANCE 



Telephone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-mail : direction@lndcLcom 



US ADA 0699 




LX*0« ATOIItC- NAnOM Al 



ANNISXE AUR ALPORT D'AN/^LYSE N°19/07 



Rgsriltats digs rapports T/E 



w f^ffaflnce des echaittillons 



T/fE 



/ 



995462 



2.-8 t/' 




Le labomtoire r'Kt pas responsabk du prelfevement dcs echantillons. La reproduction de cstte annexe n'est autorisee que sous sa forme 
nit6graie.EIIeestconfidentieIleetcoinportelpage(s). 1/1 



USADA 0700 



PROCfeS^VERBAL DE CONTRDLE ANTID0PAG|/D0PING CONTROL FORM 

C0NFIDENTIEL ! / CQNFI©EiyilAL4 . 



Norn Bt prenom du SporBf / Name of personto be tested : 



J 



iM\ flO KO 



Adresse/ Postal adress : 




(hn^f 



CA 



^^6^" ? htt/^i^n^ fy^/^1- 



N" deiicencB : 



Natfonalite/Nationality : Datede naissance : 

lirthD^te: 




Sexe/Sex: 

F D 



Nationafitede la Federation domrelevelesportif /The Federati^ 
of the person to be tested : _ — — "~ 



Organispe demandant lecontfofe/ Organization requesting t^ 

D Ministere charge des Sports 
"D DiFettidn^regionaie^e^Ia Jeunasseet des Sports 
D Federation. natidnale- 
jSI^BderationMsrTiationale 



TypB de controle/Tvpe oftest: 
Inoplne: Out NongT 



Fed^on^D^e/^Sport^^^^ 



NorriSigirepretiye - l^lje -^Gp:/:Ev^nt;kn^ -^a^^ 



Competition 
Iptepnationale ^ 
Ndtionale D 

■Reglonale D 






Hors competition 

En cliib D 
Stage hors club D 
Cabinet ^^edicaI^^ 



iomn^auuHuo:f«"" *"**■• **-"'— — : — -» ^- ^ . — •: — ... ... ■ ., ■. v . 



■'■22S^'^ 




jieure de^remise:de la notificatipn 



liBU^dU'Controle /'Place of test : 




Je confirme,av«,irre5./et.pns.ponnaissance de^pettt^com^ 

qiie^ie serai an iiifraction^etyjue.]^ serai passible d^w 

prWehteipa5^aurcontrole;:muni(e| d^une ncencB drcq^^^^ 

en cours de vaRdite. Je prandsacte que jepeux me fairs accompagner lors 

dU'Controle-par une personne demonchoix. 

Iheraby acknowledge thatlhaveTBceived and examjn^^^^ 

I am awarethetiwillbeviolatingthBrchartarof^^^^ 

notattandthe-testrfor which l-rnay be^sanctionned.;BnnQ a ^aWit^ca- 

tion ora vaiid'competition.cBrd witb^a p!ioto.Jfm informed that I may be 

accompanied by one person^of mv choice^dunngtasting. 



Norn et signature; dusportmaicontrqjer : ^^ /^^^ 
Print name and signature of person to be tested 



Mom at signature du Delegue Federal/ Name and^Signattire^of Fedapal Dej^gate : 



Nom^etprenomdu medecin / Name of docjpr^;^ 
entDUteslettres) ^ ^ ^"^ 

(ir^ai S/i mR(^)f &SRr.Ri^ 



Realisation ducontroleyiest^cdmpl^tion 



Heured'anivfie/Tlmeof arrival : 



Echantillons^ ei#/ Samjflesfrandf B 

Code Flacon (et container) n»/ bottie Code 



Date^duprelevBment/Sampling date: | Heure du preleyement/Samp^^ : 



-■ &^ 



Quaritits totale d'urine, sang, ml 
Total amount of urine, blood, ml 

Mo 




Identification /Identification : 
'Ucericsrf Licence : '^ ■ 
Caft^ti'iderTtifiViD: D 
Passeport/ Passport :D 
Autre/Otiier: □ 



Echantillon d'urine insiiffisant/ Insufficient urine sample 



C ieties intermediaires (a utiliser en cas d'echantilion insuffisant, si moins de 75 'nl.d'urinej. 



Premier n'/Rrstn" 



Deuxlemen'/ Second n" 



Troisiemen"/ Third n" 



rnncf^friiinon^i/enueaucontrole/Thesthletefailedtogomefofconfr^ 



Signature du Medecin / Signature of Doctor : 



Refus 
Refusal 



Oui 



Non 



Empechement 
Obstacle 



Oui 



Non 



Medicaments /Drags H QUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used: 
(eventuellementnomdumidecinprescripteur) - ^ 



Commentaires sur la procedure / Comments onjB.ro cedure: 



Confi rmation / Confirmation 

Je declare sur I'honneur que les renseignements que fal donnas cl;~ sont ^^^^^ 
at que i'approuve la procWure de cantr6le. / 1 declare of honour tiiatthe mfonnation I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal 




Signature du sporjif contr6|i^ 
Signature of Mf^ ^^^y 




Signature du Medecin : 
Signature of Doctor: 




Signature de raccon?^agnateuy(evBntueI) ; 
Signature of accomn'anWig person Mf anyl : 



/ /// 



I^^^VWiA^. 



8 



Ul 

o 
tu 

^4 



Exomolaire destine au President de la Federation Intemafinnala 



USADA 0701 




LABORATOtRE NATIONAL 
DE DEPISTaSE DU OOPAOE 



Zl JUIL. 



Chatenay-Malabiy, le 14juillet2006 



252'? 



T^APPrwRTW^ivvCT :vsEi>P 



VatredemmideWanalysesconventionnelles 



Sport': 
Epreuve etlieu : 

Date: 



ia5K20Q6 : 9*"" etape aPax 



Date" mixmm 

Berliiger 

3^^^ 3 echantillons regus) 



Type de materiel* : 
Nombre <i'fciiantillon(s) : 
Nombre deTapport(s) d'analyse : 2 
Reference de(s) recliantillon(s) : 



99/07 994203 




ACCREDmmOK 



COMWUNlQUtE 
SUR^DEMAHDE 



.,w.,^ ^rfr^fr.niieh en vi^eur : AMA/rMementation nationale: ContrSle en comp^O!^_ 



Date de debut des analyses : 



12/07/2006 



...^„.,.H.H^l.t..e^tilisees : chromatpgr^hies gazeuse CES02. ES02C*, ES04, ES05*) et 
Hquide (ESd3. ESdSB*) coupi6es ounon a la spectrometrie de masse, inmimoclimiie (ES06) et 
colorimetrie (ES08B*). . 



rnnrinsions : T?»>-h^rrh« He snb^t^nrps dopantes n^gatJv^ 



Dertinataires ; 




- Union Cycliste IntematioLale- C-VARIN{CH 1860 AIGLE-SUISSE) ^ «700 MERIGNAQ 

- S Son. Chaise d'instruction k la Fed6ration Frangaise de Cyclisme (4 rue du ^^-^r^^^^^. 
. SS^u Conseil de Pr6venticm et de Lutte centre le Dopage (39 me St Donmnque - 75007 PARIS) 



1/1 



Lelaboratoiren'estpas._.^ , /\ 

sous stt forme intigrale. D est confidentiel et con^iorte 1 pageCs) 



"l 43 avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 

T^l^hone ^33 ("rr^28 69 -TelSopi; : .33 (0)1 ^ 60 30 17 - eW : direct.or>@lndd.con. 



USADA 0702 




DE I>BPtSTA©E OU DOPA»E 



ANNTT-yF. AU RAPPOttT B'ANAT.YSE N° 99/07 



Resultats dps rapports T/E 



pafiSypnro Hpjsechantillons 



T/E 



994203 



1.3 




Lc labonuoire n'cst pas responsabic d« pr61cvcm=nt dcs ech=.tflloos. La reproduction dc cettc aime« n'cst autoriste que sous sa fonne 
integtale. Elk est confidentielle et conqjorte I page(s). ^ ^ 
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^UCI 



ORIGINAL POUR L'U^X 
CONFtDEhfTlEL 

CONTROLE ANTIDOPAGE 

Attestation duderouletnent du controle 

Controle urinaireV Urine test » 

1 En Gompetition/ In. competition K 

Hore'competraonVfWt«0tornpetition P 

3. Date:-./f% 




Q 



ANTIDOPING CONTROL 

Test certificate 

Controle sangiiin / Blood test 

2 Sexe: Masculin / Male 

Sex: Ferninin / Fernale 

4. Ueu/ Place: JpLB-JzJitz 

^SSue: H^n 



7. Norn du coureur / (<VnOlS 

Surname of nder. i=J i^-^ -^ - > A.-^A 

Adressedu coureur. ;,oo^^ njiiVr <?'" "^ ^'^ ^^"^^^ /^Vm^//? Zi^^ 
Address of the rider. <i'^^^^ . -^ 



10. Numero die licence: 
License number. 




Q Federation nationaie ayant deiivreia. licence: 
SS federation delivered thelicense: 



11. Tire au sort /Random: Oui/Yes Q Non/No;ir 



12. Heure de presentation: 
Presentation time: 

Volume . JOQ f(^i) 

*Optionnel / Optional 

14. Code des flacons: 
Bottle codes: 




kOO 



pH^ 



5^ 



^'^k2W A-.B 



13. Heure de prelevement: 
Time of sampling; 

Densite./ Specific gravity* 

15 Heure de refusdu coureur. 
' Time of rider's refusal: 



Mh^O 



\n'^0 



16 Medicaments pris: 

plwmaceuticSl dnigs talcen by riden 






Contenu du livret de sante: <• <- yj r yg^/^ 
Contents of theJhealtRbMWet:j.2-X-p*-p^ 




? 



ir.Aut«lsatlontfusage4*sta«*apeutiques(AUn Oul^','^ 

Therapeutic use exemption (TUb) ^ -p t 

SionaturB du coureur qui accuse egalement reception de sa copie: 
Ri§2?s SgnalSre wfio also acknowledq^ceipt of h,s copy. __ 

19. Accompagnateun ^ >X r: fl I \r 

Assisiani.. — fiom/name) 

20. MedecincontrSleun (\n^^fi2>BBRf 'C^^Mh 
Examining doctor b^iiL 'i^,^) 

Agent de prelevement sanguin: 
Blood collection officer — ^ 




(nom/name) 

21. Inspecteur antidopage: HfaA^/iAn A fsil>^/AMi 
Antidoping mspecton. r^^ - -^^^^' - '^^\„Vname) 




(signature) 



{sign 




>/g*»y*^^ 



USADA 0704 




tASOK ATOUE NXTIPNAl 
DE OEPISTAOE DU 00(1 ACE 



CKItenay-Malabry, le 19 juillet 2006 




ii:ia>vmmm'm:^'^^''N'''^^i^ 



Vot^edemanded^anafysesconventionndles 



Sport: 
Bpreuve 4 lieu : 

Date : 



Tn& 









IVpede materiel: BeE^ng^^ _ 

Nombre cle r^orti^s)'a?analyse : . " 

Reference de(s)l'echaiitillon(s) : - 

.121/07 994277 



■pA.„ifn^ rCfrdferentieb^envigueur :.Am.2006 : Cantrole en competition) 



Date de debut des analyses : 



15/07/2006 



..^..^A.:^S^kt^.eums^ : -chrDmatagraphies gazeuse PSQ2. ES02C, ESm. ES03) ^ 
Uquide CES03. ES03B) couplees ou non a la spectromdtrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B). 



rnndiisions ; P»»h>.rrhR de snh"*1TT-" ''"r''"^'^^ n^rative 



NB: 



EchantiUon N" 994277 : Les i^sultats de I'essai ES02 ne sont pas totalemmt exploidbles 



en raison 



tf une inhibition de la derivation due a line interference matricieUe. 




Bestlnatflire ; 

, Union Cycliste Intemationale - C-VARIN (CH 1 860 AIGLE - SUISSE) 

Utoratoiren-cst pas r«po„sab.= du Placement dcs6ch3naions.Urcprodu=do^ 

sous safonneint£grBle.n est confidentieletconiportelpage(s). ^^^ 



143 avenue Roger Salengro- 92290 Chatenay-Malahry - FRANCT 
T^Uphane : 33 (0)1 46 eols 69 - T^i^-.>- ^ ^33 rO)l 46 60 30 17 - e-mail : ctoct,oa@lndd.caxn 



USADA 0705 




DE^OBPISTAOe DU DOf A<»£ 



ANNEXE AU RAPPORT D^ ANAT.YSE N^ 121/07 



Resultats des rapports T/E 



Reference desechantillons 



T/E 



994277 



2.5 




Le laboratoire D*cst pas responsabls du prelevement des echantilloDS. La reproduction de cette annexe n'est autorisec que sous sa fonne 
integrale. EUc est confidentiellc ct comportc 1 pagc(s). 



USADA 0706 



PROCES-VERBAL DE C0NTR6LE ANTIDOPAGE / DOPING CONTROL FORM 
PROUfcb vtKi* cDNRDENTIEL ! / GOISIEIDENTIAL ! 



M^Yjfsf^B/^ V^/ >^ f^o^^ 



Nom et prenom du Spartif / Name of person to be tested : 



rA m.M^^Tj/cc^J^/er'A 



US-fii 



^^!5^i 71 1 USA m'^Mii^ 



Nationalite/Nationality : Datedenaissance : 



Sexe/Sex: 

F D 



Federation - Discipline /^port : 



f 



Nom^de Tepreuve-VillB-CNEvBntiindj)]^ JBJ0 _-r 



Nationalfte de »a Federation dontreleve le sportif /The Federation's nationality 
of the person to be tested : 



TSfTTfTT^ 



Organlsme demandant (e comrole/ Organization requesting t^e test: 

D Mtnistere charge des Sports 

D Direction regionaNde la Jeunesseet des Sports 

D Federation natibnale 

FederationinteFnatiDnale \ 



type de controle /Type of test : 
inoplne: ■ Qui D . Non f^ 



Competition 

Internationale & 
Nationale □ 

Regionale □ 



Hors competition 

En club D 
Stage hors club D 
Cabinet medical D 
Sulvi D 



Mhtifin^tUiniiiecontrolretiaccusede^recep^^^^ 



^/.„c.otoc.nnvn n.iBfeVa:uncomrole;artfidQ DaQe/^toare>hereb^^^^^ 

r — "" ■ - I It ^....^:-»vrt»^Ur*«fYftfinQfinn • = fiflll du COntFOiff/'P 306" 



j-^tp/nate* :r HeurBderera^^^^ 



^Lieu du-cpntF6le*PlacB-of test: .^^^^ f^r^ 2Lr/ J^ 



Jb confirmB avoir regu et prjs connaissance de cette convocatioaJe sais 
que je serai en infrection-BtaueiBseral passible desanc^ns-sije:^^^^^^^ 

en cours de vaHditTJe prends arte que je peuxme f aire accompagner lors 

du contreie par une personne de mon choix. 

I hereby acknowledge tiiat r have received and examined this summons. 

I am aware tiiat I will be violating tiie charter of. tiieorgamzationrfl do 

not attendthe test,1or whichi may be sanctionned. Bnng a va^^^^^^ 

tion or a valid competition card with a photo. I'm informed that 1 mfly be 

accompanied by one person of my choice.dunng testing. 



Nometsignatiire:du sportif a cpntroler : 

Print nameiandsignatfrBbfiBejsorhtCLbejtested 



*. 




Nora^tsignature^dti Dele^ueJederal/JS^e arjjl signatu 




Norn et prenom du medeciri /Name of doctor : 
(en toutes lettres) 



Signature diiiyiedecin: 
liflSature of Doctoru 




Realisation du controle /Test coinptetion 



Heure d'arriv4p/pp ofjamval : 



Datetiu prisievement/Sampiing date-: 




Heure daprelevemeat/Sapipiingtime : 



Echantillons A et B /'Sainples A and B 

Code Bacon (et container) n^ bottie Code 




Quantite totaje d'urine, sang, ml 
Total amount of urine, blood, ml 



Identification/ Identification : 
;lJcencd^/< Licence:: '^ 
Carte d-identite;/ ID : □ 
Passeport/ Passport :n 
Autre /Otiier: BC. 



Densite / Specific Gravity 



pH/pH 



ji jiantillon d'urine insiiffisant/ insufficient urine sample 

Oelles intermediaires (a utiliser en cas d;e;;twllfillon insuffisant si moins de 75 ml d'urinej. 
^IrSnumberisliforuseintt^^ 





Premier n'iEif^n 



Deuxiemen«»/ Second n* 



Troislemen"/ Third n" 



Constat de non-venue au contfote /Th eathlelMaile^^to come for control 



Signature duMedecin / Signature of 



r: 




Refus 
Refusal 



Empechement 
Obstacle 



Qui 



Non 



Medicaments / Dnigs tS QUI NON D 



Commentaires sur la procedure / Comments on procedure 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recentiy used: 

(eventuellement nom du medecin prescripteur) , k^T 



*"^^ 



Commentaires sur la procedure / Comments on procedure : 







Confirmation / Confirmation 



Je declare sur i'honneur que les renseignements que fai donnes ci-dessus sontexacts 
et que j'approuve la procedure de contrSle./ 1 declare of honour tiiat the mformation I 
have given above is true and I approve the testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate 




Signature du sportif controle : 
Signature of person 




Signature du Medecin : 
Signature of Doctor: 




Signature de Taccompagnateur (eventuel) : 
Signature of accompanying person (if any) : 




! >witm ■.. » u rn 



Z 



Ul 



Exemplaire destine au President de ta Federation Internationale 



USADA 0707 




m^9U 'im 



LABOR ATOIRE NATION At 
Oe DEMSTAC5E OU OOPAOE 



;:: r 






2S321 



Oiateaiay-Malabiy, le 18 juillet 2006 



PA^ pPFIRTTO^^I ^AiySR ]y° 138ffl7 



Votre detttanded'andlyses canveniionmUes 



Priflfevementfs') du Dr 



fipreuve et lieu : 
Date: 



CSycIisme CUGD 

TDF 2006 : 12*"^ etape a CARCASSONNE 

i#yo7y2od6 



Mi^ntion def °) l'ppharitiH nnf s) d'liflng ; 

Date: 9!&^ 

1^ de mat&i«il : Tferfiniger 

Nomted!ichantiUpii(s) : 3 (siir:3 echantiUons regus) 

Nombre^Oert^ppo^tCs) d'analyse : ^ ^-.^mn w±vi(. 

Reference deCs)l'echantillon(s) : . 128/07J>94276 




ACCR^nATIOH 

^ROItfEE 
COMMMIOUEE 
SUKDaH/ltWE 



Residtats (Cfreferentielsenviguew.AMAJregUmentation nationdle : Confrole en compitition) 



Date de debut des analyses : 



15/07/2006 



Mahodes de d B pistagg ntilisees : chromatographies gazeuse (ES02, ES02C*,ESQ4, ES05*) et 
liquiae,(ESD3, BS03B'*) couplees ou non a la spectrometrie de masse, immunochimie (ESO^ et 
colorim6trie (ES08B*). 



rftnrliisions ; Hftrhftrrhe de cnhstanres donantes negative 



nestinataires ; 




J.de 



- Union CycIisteIntemationale-C-VARIN(CH 18.60 AIGLE- SUISSE) , „ , ,„^nx-nn,Tr'MAr^ 

- Dr CEtSSOU, Charge d'insmiction l la Kddration Fnmfaise de Cyclisme (4 lue du Poftte - 33700 IjERIGNAQ 

- Prfeidcnt du Conseil de Invention et de Lutte contre Ic Dopage (39 rue St Domiraque - 75007 PAKIS) 



UUho^^Tj^^^io dii prflivement des fchandllons. La reproduction de ce rapport d'analyse n'est autorisfe que 
soussafonneiiit4grale.llestconfidentieletcomporte Jpage(s). 



143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 



Telfiphone : + 33 (0)1 46 60 28 69 - Telecopie : +33 (0)1 46 60 30 17 - e-maU : direction@lndd.com 



USADA 0708 




LABOIATOIIIE MATtONAt 
DE OtMSTAOC Oii OOFACe 



ANMRYE AUJt APPQRT D'ANAT.YSE N°128/07 



Rjesiiltatsdes rapports T/E 



Reference desechantJBons 



T/E 



994276 



2.0 



J.de 




Le laboratoiic n'est pas responsabfe du pna&vement des fchantiBons. La reprodncdon de cette amiexe n'est autorisfe que sons sa forme 
intfgrale. EUe est confidentieDe rt comppite 1 page(s). 
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PROCfeS-VERBAL DE CONTROLE ANTIDOPAQE / DOPING CONTROL FORM 

CONFIDENTIEL! /CONFIDENTIAL ! 



Mom et prenom du Sportif / Name of person to be tested : 



Adresse / Postal;adress : 



resse/Postal;adress: * r, ?> ^ 



U^. A 



WToI f^il (^^ /i^f^/^ /Y 



Nationalite/ Nationality : Date de narssance : 



u 



Sexe/Sex: 

F D 



Federation- Discipline /Sport;,^ , ^ 



NoiiicdeTepreuve - Vill&-^=GP7'EvBrit:and;place.:£/?'c^ 



ar 



Nationalite de la Federation dont releve le sportif /Tlie Federation's nationality 
of the person to be tested : = 



Organisme demandant le controle/ Organization requesting the test: 

D Ministere charge t^% Sports 
D Direction regionale de-la Jeunesse et des Sports 
Q Federation nationaie 
^-Federation intemationale 



Type de controle/Type of test: 
Inopine: Qui D NlonJ^ 



Competition 
Internationale )& 
Nationaie D 

Begionaie D 



Mors competition 

En club D 
Stage hors club ED 
Cabinet medical D 
Suivi n 



Notification de controle etaccusMe reception /Notification of testing and^ckn^^ 




Vous §tes convoque(e) a un controle antidopage /You are hereby-summoned'toigjipBar for doping test 
/Date: 



jte^/Date:_ _ r 



Heureden 




jsede la notification : 



Lieu du controle/ PJace of test: . ^ 



Je confirme avoir regu et pris connaissance de cette convocation. Je sais 
que jeserai en infraction et que je serai passible de sanctions si je ne me 
presents pas au controle^ munifej d-unellcence de competition avec photo 
en cours de validite. Je prends acta que je peux me faira accompagner (ors 
du contrble par une personne de mon choi£ 

I hereby acknowledge that i have receivad and Bxamined tiiis summons. 
I am aware that I will be violating tiie charter of the organization if I do 
not attend tiietBst.-for which I may be sanctibnned; Bring a valid identifica- 
tion or a valid competition card witii a photo. I'm informed that I may be 
a ccompanled by one person of liiy choice during testing. 



Norn et signature du sportif a controler : 
Printname and signature^f oerson to^e tested 

turejju Delegue federal/ Name and 



Mom et signatu^u Delegue 




Norn etprenomdumedecin/ Name of doctor: ^^ "Signaiuffe-iiTRledecin : 

Signgtufgyof Doctor: 



(entouteslettres) 




Realisation du controle /Testeopplefion 



Heure d'arrivee/Time ofarrival : 



'bate du prefevement/Sampling da^ : 



' W f/ «t OV : 



Heure du prelevement/Sampiingtime : 



Echantillons A et B / Samples A and B 

Code Fjlcon let container) n"/ bottle Code 




i^f^F 



Quantite totale d'anne, sang, mt 
total amount of urine, blood, ml 

/do hi L 



Identification/ Identification 
Licenfce 7 Licence : >S 
Carte d'identite/ ID I'D 
^ Passeport/ Passport :n 
Autre /Otiier: :© 



Densite /Specific Gravity 



ta 



in 



Echantillon d'urine insuffisant/ Insufficient urine sample 



Icelles intermediaires (a utiliser en cas d^^hantiiion Insuffisant si moins de 75 ml d'urine}. 
Intermediary seal numberis) (for use ji^IhrasB of an insufficient sample, less tiian 75 ml of urine}. 



Premier n"/ First n" ^^xifme n" / Second n" 



Troisieme n° / Third n" 



Constat de non-venue aifcontrSle /The attilete failed to come for control 

Signature du MedecinySignaftjra.sfCfoctor: 



;ignatijr5.sfCfc 



Medicaments /Drugs^ QUI NON D 



ne tor control 










^....--^ 






. .- 


•» ■ 


J- 




Refus 
Refusal 




Oui 


^ 


Non 


EmpechemE 
Obstacle 


snt 


Out 




Non 



Commentaires sur ia procedure/ Comments on procedure 




Axil./-. 



Medicaments declares avoir eta pris recemment / Drugs declared to have Commentaires sur la procedure /Comments on procedure: 

been recentiy used : — , ■■. -\^ — A L^ I— \ — 



leventuellement nom du medecin prescripteur} 



Confirmation / Confirmation 



\ 



Je declare sur I'honneur que les ranseignements que fai donnes ci-dessus sont exacts 
etque j'approuve la procedure de contr6le./l declare of honour tiiattiie information I 
have given above is tnie and I approve tiie testing procedure. 



Signature du sportif controle : 
Signature of perspn tested : 




Signature du Delegue Federal 
Signature of Federal Delegate 




(/ f^ 



Signature du Medecin : 
Signature of Doctor: 




Signature de I'accompagnateur (eventuel) : 
Signature of accompanying personQj 




Exemplaire destine au President de la Federation Internationale 



US AD A 0710 




LASORATOtRE ^^2lR^^k 
DE OEPISTAGE DU OOfACE 



CMtesnay-Malabry, le 22 juillet 2G06 



28384 



Ig ATOORTfl'^NAiySR N° 3^1/07 



ybtre demanded'anafyses conventionnelles 



Prglevementfs) rtn Pr TOEEENa^RE 

Spbit : GycUsme (UCl) 

iypeave et lieu : 
Date: 



13ftF 200615*"' etape a I'Alpe d'Huez 
18/07/2006 



Reception defs) I'echantillonfs^ d^nane : 

Date: 18/07^006 

Type de materiel : Berlinger 

Nombre d'echantillon(s) : 2 (sur 3 echantiUons refus) 

Nombrederapport(s)d'analyse: 3 

R6fereiice de(^ l'echantmon(s) : 151/07_994075 



Resubats fCfreferentiels en vigueur: AMA/reglementation nationale : Controle en competition) 



Date de debut des analyses : 



19/07/2006 



M^hodes de d ft pistare utilisees : chromatographies gazeuse CES02, ES02C, ES04, ES05) et 
Uquide (ES03, ES03B) couplees ou non a la spectrometrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B). 



ronclnsions ; Moi-hpTche d^ snhstances dr^pantes negative 




J.de 



Pestinataires ; 

- Union Cycliste Internationale -C-VAEM (CHI 860 AIGLE- SUISSE) _ ,^7nnMFRTrMAO 

- Dr GENSON, Charge d'instruction k la Fed&ation Fran^aise de Cychsme (4 rue du Poete - 33700 NffiRIGNAQ 

- Prfaidcntdu Conseil de Pr6vention et de Lutle centre le Dopage (39 rue St Dominique - 75007 PARIS) 

Le laboratoiren'est pas rssponsabk du prelevemait des echantnions,L8 tcproducticm de ce rapport d'analyse n'est autorisee que 
sous sa foime integralc. D est confidentiel et congiorte 1 page(s). 



143 avenue Roger Salengro - 92290 ChStenay-Malabiy - FRANCE 
Telephone : + 33 (0)1 46 6028 69 - Telecopie : +33 (0)1 46 60 30 17 - e-mail : direclion@lndd.com_ 



US ADA 071 1 




lA«0»ATOI«e MATIQNAl 
DE OCrtSTAOe OU DOPA9€ 



AJSI^EXE AUX Ri^PORTS D'ANALYSE N° 151/07 et 151/07-00 



Resultats des rapports T/E 



Reference deS'Cchantillons 



T/E 



994075 



1.8 




Le laboratoire n 'est pas responsable du prelevemcnt des ecbantillons. Lareproductioii de cette annexe n'est autorisee que sous sa fonne 
integnde. EUc est coniidentielle et comporte 1 page(5). 

1/1 



us AD A 0712 



•— .t-T 



It 

•i' • . 
.- 1 . 






.^^. iJj-V 



. J 






f'r. -^ '■ 



,< 1 






■*!>■ 'W**-^* 



I V I • — r 






■rtuiuiiMaMMnuuiiuiB 



'iM«MwX-'njtw-*»mm«^J..tJ*J"""**"*"*"— *'-*;'''-'^^*— - ^ - " ' , -' *^^ 










■ iiiM m ^ii " rii I ' '■ ^"* ** *^i*»P""'" 



F D 



FSdS/ation -Discipline/ Sport: ^ 



^ 



n.h-jmJW«itnuw n* i«it 



«.. 



ifewi da reprauvG-VillQ-CP/ Eveniand PlfAa: 



nainmw«jMw/t*imMmii>> 



DraanVriiaiianiahdantl^cDntrSlBYGrganizatron reTqaQStinsthstfiS^r , 

• D.'Minigtsre.chargedesSpiJrts. ;'...*. •. •:":. , ' '*' '" ' /.■ • ;*':•.,'- 
•d; Direction fh'^m^[& de^s JeujressQ'/et des.Sports- - J .. ! ,' . - " '• > 
b Ffed.6ratfo'rtfiatJojnakV''^;y';'- .•'■''.' : *.'''•' ._:• *•-•' '. .'. -• ' ........ . .^ 






■ ■"■ ■ eompstitiDn'' 

Iritemationaie S^ ' - 
Netiohfiie ' D • . 
BBgicnaie D 



Norstompetftion *' 

En ciub O 

Stage hors dub D 
Cabiiistrnedical D 
SuM D 



Notification dp cantrSlQ et accuse de rscgptio n/t^totificaiion of testmS and acknowledgement 




li^^ 






■ 



Voua §t95 ci)avoqiJ§(&) ^ un contf ola sntidDpagB/You are hersbysommonad to appear for doping test 



I 



■ ■M liil l fci ■ I I -.^- J* ■■ ■ i M 



I ' 7 ' — " ~ 

Je cniiflrnis s/oir racu etpns connaissance da csttd convQcadQr« Je sais 

•QJ39 je sersi en infraction ei qua jft ssrai pflssihlB d6 sanfiv°ri^ sije ne me 
prfiwKC pa^ au cOttirolB, munKgJ d'una licence de competition avac photo 
an cflurs^ftAfaiMite. Je. prand^ acts quo JB poux me fairc accompagnar lors 
du contrdJ» pa'raA^ por^onne dd mdn chofx. 

' I hereby acknowlodfl^Hhat 1 have racaivgd aiid examined this summons. 
I am aware that I willbe violating ttia thartfir ottho organizaiiDn ifjdo 
not attend the tost, for which t mdy ha sanctjonnal Bring a valid idcntlrlca- 
tion.ora vgrjidicompetition card vyiih*a^^O- I'm informod that 1 may ba 
accompanlodby.onfrpflrsorvDfmy'^chcicegbqfigtBstinfl. ^_ 



Heure de rfimised^la notincation: JJela du corrtrfile/ Place of test: 






Nametsignaturaduspoitifacontrolerri^ ^ '^^2 
Print name and sfgnature of person to b's tested --»^&* 






Norn etsipnaturB du DfiloguS Federal/ Name and dgnatumiof Federal Delegate : 



Norn fitpfgnoindu-m&decin/NarnB of ^fiJr: 
(dntautEs-bttras} 

■!■■■■■ I i rf ^itiw r M mwtmmm\uus A 9mt i M Hai m h .i ^mi h *. **-* »■■■ ■ ■ ■ ■— ■ " 



3ndsignatum*t)rFE[lBn 



Slgnpitfre do Medacin : 
SiQ^^roofDociJCH*: 



Realisation ducontrolfi/Test completion 



V 



L-' 



Heure-dfamvaa/Tunflofarfivel.: Dat&.du/tjr6le;?Bmsnt/Safflpiingdate: 



' I • f**JllliH.WMiii"itMil^.' 



HeUrs^du prslsvsmant/Sampling tims : 



'■ S«S<..' 



^chantilians A 6t B / Somplos A and B 

Code Flacph fet containfirl n*/i30ttlQ Code 



WW W MlMill«^< W ll "*^*», 



JT/ 



~ltllMr««i ii<niBUfit^MtmHtuiUB 



*UinM 1^ II I ■»» 



Vf«« WTt*<»lillii IW >< 



Total amotini of urPn^ bloni ml 



Identffication/ idenrificaiiQn : 
Licsncs/Licenca: "H .. 
CartBd'identit&-/fP: D 
Passeporty pQSSporc :D 
Autre /Other; D- 



Dansitey^Qecific Gravky 



:ij_:.j:i: 



■ " J ■** 

-i ' 



l'\ 



jEchgntrngiWurineaiisufftaaii^ 



;'3csIfe^intsrmadtaire5.(itudtIsor6Jixaff d'echano^^^ insuffjsant slmqio^ ds 75 ml d'urina). 
TntaritittdlaiY-SBaijiunibBricTlfbruse in the cfise of an insufnciBntsample, leasthan 75 nil of winaj. 



■-' ■ '- - ■ ] — ■ ■ ■7"V 

Premier n^/firstn^DauxfemB n°/5econd n* Troisi0mGn»^Thii'd'n? 



Constat de non-venue bo controle/The atfelele fatled fo coms for conti'ol 



;:. . ; Mflaicaraonts/ Drags E OUI NON D 



Signaturfl du M^decin./ Signature or Doctfli*: 


Rafus 
Rgfusal 


Qui 


Non 


EmpSchoment 

Obstacle Qui ■ Non- 



Cominontaires sur i^ procedure /.Comments on procedure . 



a". : 

*. • ' f 

Jr..-/ 
k'.«V ... 



^Afldicamfiflts d^cfares'ayoir dt$ pris r^pemm^nt / Drugs declared to have • 
baen recentiy uised : ' ' 

(6v6ntU6llemeii^nom du mM^m prescript&or} 



7^u4fCo<j 







r7'^''^""T""""""' 



I' j ■ " ■ ■■' *' » 



p.v;: Confimiation/CoRtirmation . ^W--^^ 



ntaires surla proc^du^re / CommQn^ori procadurB ; 



;«fi^f*HWIilwiHi *i*i 



■flWWi . t W HI M >*Mi** 



Mj rv P«ffM*H«* ^^*Um 



*i| H i !■«■■ W IH*«H44 



FiitWM wirtMAitoijj.u »■ I M Pi 



>»»»|i| maim iiin m ijBi« 



mn 'tf<w<tii 1 « I ■>!■***■ 



■***f rti n T' OH tmiitt-****! 



HHtlfctMtMM 



1<T«-*fW«t«tfH«tfrtlUlfc -vJ ■.«t**4 



w r*ni tn tOiH « ^v^ w ^ 



*^Wfnr»<iu*jfci* M i MM 






^-J.f .j^Ja dBcisre'sorrbonneuf que (as ftnsei^nomenCsquefal donnec ci-dEssussont exacts' Signaturo du Difegui Federal 

•Slfinaiure of Federal DBlagat^^ 






■ etqUB j'approuvfr'Ia pracSdura dsjcpnorfiia./l doclare nf honour that tho infonrsatftm.! 
'h^ve given above Is truft and I approve the testing propftduro. ' "' * " 




Sfgnature.dii M6dficin 
; Signature otD6 





0^9^*^^ 



.Signatura de raccompagnaieur (eventual) : 
Signature of accompaoyins peraon {ff^Xi^^'*^* 




r„ 







I 
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Pv»ttTf^I n t rf^ rfiecTinn nn PrAxIripflt' dh'Ilk r^Ak^tUk\rm InfnrnnffnnnlA 



From: M54545454S454S4S Page: 2/3 Date: 05.08.2006 10:21:06 

' I 







■l^h 



^^ 



cofrai 



Caiatenay-Malabty,le03aoflt2(j06 |SSAl 






AcotPnsnM 

PORlil 



y>j^..^.»f« ^1, nr. BORBABERSX 



Organisme i 



Cycli3me(UCD «,^^^ 

TDF 2006 : n*"* tope a MORZINE 

20/07/200^ 



Nwnbwd'&hannnonCs). ,A,S noSi74B 

Rif&ence de(s) l'4«himtinon(8) : n8/07_99S474B 






SpectromatriedemflKcdi^tapportisotopiqueGC/^ 



^11 . /nf7^5i d'^l02S H' 0,002) 



(Variation mfoimale ttdnusabk - 3U /o) 






S£^i:"«sr.^5SS5r«,;;s;^i^»<* 



I 



1/2 






£ 'd 



091 iN 



SJ^Ol 900riOVS 



US AD A 0714 






From: 54545454545454545 Page: 3/3 Date: 05.0S.2006 10:21 ;08 

I 







y^p B^.>. ^fiT-tf n^tfrime OBJ 



^^awiissement isotopuiue de 6.4 %a et 3.5 "fco, respccoYenipni i> 
Sa-AfldrOstanediolctAfldrosterone. | 

. Appauvrtoement isotopi-iae > i 3 «« rvartotfon >«4cfwa/« ^dmUsibh 
appliques <m lahoratoir^ = 0,8%o) i 



^; 



-.1 



/ 












I 



t' •(! 



09 [iN 



USADA0715 



5J:01 9002 lOV '5 



PROCfeS-VERBAL^&NTROLE ANTIDORAGE / DOPING CONTROL FORM 

CONRDENTIEL ! / CONFIiaENTiAL ! 



I Norn et prenotn du Spoftif / Name of person to be tested : 



lyijADii 



Adresse / Postal adress : 



^m i ^.t J i 1 ^ . — '' <r- /n ' A ,^^ t 



N^de licence; 



Nationalite/Nationality : Date rie naissance : 

Birth Date: 



Sexe/Sex: 

F D 



Federation -Discipline /Sport: 
rJpmfdeTepreuve-;yille-^P7Eveitt^na^^^ . 



Nationallte de la Federation dont releve ie sportif /The Federation's nationalrty 
of the person to be tested : . — — — — "^ 



Organisme demandant iecontrole / Organization requesting the test : 

D Ministere charge des Sports 
D'DirectionTegionale/de la Jeunesseetdes Sports 

D Federation nationale 

■g^Fetferationiiriternationaie 



1I1.1,»IJ1.1L n^m^TBB!!!' 



Type de contr6le /Type of test : 
inopine: Out □ Nonj^^ 



Competition 
Internationale ^ 
Nationale D 

:=Regionale O 






.;...,. ^e.nn»nnn^MV^ uo-oontfoleantidopaBe / You'are.herebysummoneyoappearfer^QP»^te ^ 

-1 '^^ -:-T-2 r-i- rr_ r .._•:-_ J -:-» A^ 1= nrt+IfinQtlnn • I fill dU COntrO B/ P 306 



Hors competition 

En club D 
Stage hors club D 
Gabinet medical D 
Suivi D __ 




Jate:/ 



Heurede remise de la notificatibn : 



Lieu ducoritrote/ Place of test: , ujnrsy-i^ 



Je confirmeivoir rsfeu et pris connaissance de cette convocation. Je sats 
que jeserai en infraction et que ia seraipassibleide sanc^^^^^ 
presentapas au controlB/muni(e|'d'une ncencB de coinpetrtion avejLpho^ 
en cDurs de vaiidite. Je prends acta qua }e peux me faire accompagnerlors 
du controle par une personne damonxhoix. 

I hereby acknowledge that rhave received and examined thissummons 
I am aware that I wiH be violatinsitiie <^hartBr of the.organizatoni^l d^^ 
not attend the test for which I may be:sanctionned.Bnng a v^^^^^^^ 
tion or a valid competition card with a photo; I'm mformedtiiat 1 may be 
.accompBniBd.bv-onepersonDfmYihojceduringtBsting. „ 



Nometsignaturedu sportif a contrSler: /./Jl^fif^ 
Printnameand'signatureof person to be tested — *^ 



Norn et signature du Delegue Federal / Name and^&Tt^^^^ : 






Norn et pr§nom du medecin/ Name of doi 
(entoutesiettres) 



,«._^-^..„ -''^f;fl§(jecln : 
Doctc 



sturc 



Realisation do coiftrote /Test completion 



Heured 



I!anivee/ni 



Ime ofamval : 



Date dupfelevemant/Sampling.date : 



Heure dujpreievement/.SampIing time-: 



Echantlllons A efcB /Samples A and B 

Code Racon (et container) n" / bottle Code 



-tfiMo 



Qusntite totale d'urine, sang, ml 
Total amount of urine, blood, ml 



Identification/ identification : 
"ijcehcefUcence: -UST 
tarted'id^niite/iD: □ 
Passeport/ Passport :D 
Autre /Other: D 



Densate / Specific Gravity 
4 -QM, 



pH/pH 

^e — I 



Echantillon d'urine insuffisant/ Insufficient urine sample 



jelles intemiediaires {a utiliser an cas d'echantillon insuffisam, si moins de 75 ml d'urine) J Premier ^1 First n° 



Deuxiemen"/ Second n" 



Troisjemen»/ Third n" 



Constat de non-venue au controle /The athlete failed to comrfgr control 



Signature du Medecin / Signature of Doctor : 



Refus 
Refusal 



Oui 



Non 



Empechement 
Obstacle [ jOui 



Non 



Medicaments /Drugs gi QUI NON D 



Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(eventuelleriientnomdu medecin prescito^ /" 7^ i 



^^fl! 



Confirmation / Confirmation 



-3.c>^6 t -[feffej^^^^ 



Commentaires sur la procedure / Comments on procedure 



Cpmmentaijesjur (a 



i sur (a procedure / Comments on procedure : 



j».iL^C Z^f m 1/^'^ ft'^ft^i ,m«..ii&*. 



» 



etquerapprouve la procedure de controle./! declare of honour tiiat the infonnation i 
have given above is true and I approve tiie testing procedure. 



Signature du Delegue Federal 
Signature of Federal Delegate 




Signature du sportif controle : 
Signature of person tested : 




Signature du Medecin : 
Signature of Doctor : 




Signature de Taccompagnateur (evemuel)j^^^ 
Signature of a^mpanying pjerson lifpflfT: 



C 

2 
tc 



IL' 

3 



FxnmnlRire diwrinR »ii Pr«:irfimt rift In FftriRmtinn lnten«rfinni.U 



US AD A 0716 




lABO.RATOIItE NATIQNAl 
DE DEPISTAeE OU BOf ASE 



Chatenay-Malabry, le 26jmllet2006 



28459 



ig^l^nRTTO'^T^^^VST: ISP 188/07 



Votee demande d^anaJyses a/ttventionnelles 



PretevementfeV du Br 



5preuve et lieu : 
Date: 



(^Glisniei(UCI) 

X15FMQ6 : 19*™ etape aMontceau les mines 

22/0T/2b(l»i5 



Rgcention defii) T'echanflllonfsVd^nriiie ; 

Date: limmm 

Type de materiel: Bellinger 

Nbmbre d'eciiantfflon(s) : 3 (siir3 (Bchantaions re?us) 

Nombreder^ort(s)d'analyse: 2 

Reference ae(s) rechantiUonCs) : -188/07_994080 



Resultats fCfriferenUels en vigueur : AMA/r^lementadon nationale : Controle en competition) 



Date dedebotdes analyses: 23/07/2006 

Tvrahodes de denistage atOisees : chromatpgrapWes gazeuse (ES02, ES02C, ES04, ES05) et 
Uquide (ES03, ES03B) couplees ou non a la spectrometrie de masse, innmmochimie (ES06) et 
colorimetrie CES08B). 



rnndpsions : Pi>rh».rrhft de siihsfances dopatites ngrative 



NB • EchantiUon JT 994080 : Les r6sultats des essais ES04 et ES05 ne sont pas totals 
ejqjioitables en raison dtoe inhibition de la d&ivation due k une jnterf«5rence ™ 



J.de 




Destinatalres ; „,„„„„s 

- Union Cycliste Internationale -C-VARIN(CH I860 AIGI^-SmSSE) ,->7no MFRTONACl 

- Dr. GENSON, Charge d'instruction a la F6d&ation Franfaise de Cychsme (4 rue du Poete - 3^700 MHOGNAC) 
-President du Conseil de Prevention et de Lutte contre le Dopage (39 rue St Dominique - 75007 PARIS) 

Le laboratoiie n'est pas responsable du prelcvement des echanffllons. U reproduction de ee rapport d'analyse n'est autorisee que 
sous SB forme integralcn est confidentieletconiportelpage(s). 



143 avenue Roger Salengro - 92290 Chatenay-Malabiy - ERANC^^ 
Telephone : + 33 (0)1 46 60 28 69 - Tflecopie : +33 (0)1 46 60 30 17 - e-nml : direction@lndd.com 
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lAIOtATOIRE NATtONAt 

oe o€M»TAoe ou oopaoe 



AN^YF. ATI RAPPORT D' ANALYSE N'^ 188/07 



Rfaultats des rapports T/E 



Reference desichantillops 



T/E 



994080 



2.5 




Lc laboratoire n*est pas rcsponsablc du prclevemcnt des cchflntiUons. U reproduction de cstte annexe n'cst autorisec que sous sa forme 
integrale. Elle est confidcntielle ct comportc I page(s). 
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PROCES-VERBAL DE CONTROLE ANTIDOPAGE / DOPING CONTROL FORM 

CONFIDENTIEL! /CONFIDENTIAL! 



Mom at prenom du Sportif / Name of person to be tested : 
J. 



lAf/hisTTloi ^JIl 



Adresse / Postal adress '. ^ . 



^Of\- 






'l^^^ir^iciSP.iSlKJ^fL. 



Nationalite/Nationalitv : Date de nais^ance •- 

USA Jpm/oliy 



Sexe/Sex: 
F D 



Federation- Discipline rSpprt: 



Noni^de r^preuve - Ville -m/ B/erit anftplace : 



h. 



sr 



MotificationfleMntrolBeteaccuse^ereception/Noiaicationofte^ 



Nationaltte de la Fideration dont releve le sportif /The Federation's nationality 
of tlie person to be tested : — — — ■ 

— ^^rzfi^ 



Organisme demandant ie controle / Organization requesting the test : 

D Ministere charge des Sports 
D Direction regionalede la Jeunesse et des Sports 
D Federation nattonale 
JQ -Federation intern ationale _- 



Type de controle / Jype of test : 
Inopine: Qui D Non^ 



Competition 
Internationale ^ 
Nationale D 

Regionale D 



Hors competition 

En club D 

Stage hors club D 

Cabinet medical D 

Suivi ED ._^ 



Vnns; fetes cQnvoQue(e)- auncontr6le.antidoDaqe/You.arB here by-summoned to^^ 

' • ■ - ■- 7^7 _ ^'i? iT . I !««ti'Ji>.j%nn-ft-nlA / Dlaf*a- 



, Hate/Date: n nwA 



Heure de reraise de la notijfecation 

/7l30 Pi 



Lieiiidu controle /Place of test :^ a^^ a / x 



Je confirnie avoir reguet pris connaissance de cette convocation. Jb sais 
que ie serBi en infraction: et que je serai passible de/sancaonssj je ne me 
prtsente pas au contr5|e/muni(e) d'une licence de competition avec photo 
en cours de vaiidite. Je prends acte que je peux me faire accompagner lors 
du controle par une personnede mon choix. 

I herel)y acknowledge that I havff received and examined this summons. 
1 am aware that I willbe violating tiie charter of ti>e organization rU do 
not attend the test for which I may be sanctionned. Bring a valid identifica- 
tionor a valid competition card with a photo. I'm informed tiiat I may be 
accompanied by one person of my choice during testing. 



Norn et signature du sportif a controle r: 
Prirrtrn^me art^ sjgaature^fpej:^ofl ti^a^ tested 

Nom et signature duieligue Federal / Nani&.arid sl^ 




Ncfm et prenom du medecln/ Name of doctor; 
jentouteslettres) 



//ylUMA kitrrHB^[i77^ 



Signature du Medecin : 
Signature of Doctor : 




Realisation du Dontroie /Test completion 



Heured'anwee (Time ofin-ival : 




Dale du prelevement/ Sampling date : 



Heure du prefeyement/ Sampling time : 



Echantillons A et BV Samples A and B 

Code Racon (et coritainerl nVbottie Code 

—^j-^fffi 



Quantite totale d'urine, sang, ml 
Total amount of urine, blood, ml 

/fO ML 



Identification /Identification : 
Licence /'Ucence; *^ 
Carte d^identite/ID: D 
Passeport/ Passport :D 
Autre /Otiier: ^ 



Densiti/ Spwiifip^Gravrty 




Echantillon d^urine insuffisant/ Insufficient urine sample 



celles interniediaires (a utiliser en cas d'echantilion insuffisant si moins de 75 ml ^^^\ 
Intemiediary seal numberfs) (for use intiie case of an insufficient samplejess than 75 ml otunne). 



Premier n^/Rrstn" 



DeuxiemenV Second n° 



Troisiemen"/ Third n" 



Constat de non-venue au controle /The athlete failed to come for control 



Signature du Medecin / Signature of Doctor : 



Medicaments /Drugs i^ QUI NON D ih^S\^ 

I ftf'-f: .^. ^x»i»..A^ atmir Q+o nric rpr.pmmf>nt / Druas del 




Medicaments declares avoir ete pris recemment/ Drugs declared to have 

been recently used : 

(eventuellement nom du medecin prescripteur) r ^ 

^ * ••■- _ T ten r fXf-i. O o6 JArwfn ♦^.t' C.^>4_^^fe » Ctf*^ 



Confirmation / Confirmation - 



Commentaires sur la procedure / Comments on procedure 



Commentaires sur ta procedure / Comments on procedure : 



Je declare sur rhonneur que les renseignements que fai donnes ci-dessus sont exacts 
etque j'approuve ia procedure de contrSie./ 1 declare of honour tiiat the inforniaton I 
have given above is true and I approve the testing procedure. . 



1% 






Signature du Delegue Federal 
Signature of Federal Delegate 



Signature du sportif controle : 
Signature ofeDjrsPRrtested 




•/-I 



Signature du Medecin : 
Signature of Doctor: 





Signature de Taccompagnateur (eventuel) : 
Signature of accompanying personjlf'tfnyl : 





ExemolBire destine au President de ia Federation Internationale 



US AD A 0719 




LAROItATOIRE NAJIONAL 
DE DEPISTAGE DU DOPAGE 



Chatenay-Malabiy, le 26 juillet 2006 



28 461 



RAPPfmTP'AN^JVSEN^ 193/07 



Voire demonic d- analyses conventionndles 



pFelevementfsVdu Dr^QiaaEN^aERE 

Sport: CJycIisraedlCI) 

Epreuve et lieu : IDF 2006 : 20*"' etape a PARIS 

Date : 23/07/2006 

Reception defs) rechantillonfs) d'nrine i 

Date : 23/07/2006 

Type de materiel: Berlinger 

Nombre d'echantiIlon(s) : 3 (sur 3 echantillons re?us) 

Nombreder^poft(s)d*analyse: 2 

Reference de(s) rechantmon(s) : - 15Q/07_994171 



Resultats (Cfreferentiels en vigueur : AMA/reglementation nationide : Controleen competition) 



Date de debut des analyses : 



24/07/2006 



Methodes de deoistage utilisees : chromatographies gazeuse (ES02, ES02C, ES04, ESQ5) et 
liquide (ES03, ES03B) couplees ou non a la spectrometrie de masse, immunochimie (ES06) et 
colorimetrie (ES08B). 



rnnclusions ; Recherche de substanc es dopantes pegative 




Destjnataires : 

- Union Cycliste hitemationale - C-VARIN (CH 1860 AIGLB - SUISSE) 

- Dr. GENSON, Charge d'instruction a la Federation Franvaise de Cyclisme (4 rue du Poete - 33700 MEKJGNAC) 
. President du Conseil de Prevention et de Lutte contre le Dopage (39 rue St Dominique - 75007 PARIS) 



Le laboratoire n'cst pas rcsponsable du prclcvcment dcs echantillons. La reproduction de cc rapport d'analyse n*est autorisee que 
sous sa fonnc intcgralc II est confidcntiel et comporte 1 page(s). 

171 



143, avenue Roger Salengro - 92290 Chatenay-Malabry - FRANCE 
Tel^hone : + 33 (0)1 46 60 28 69 - Telfcopie : +33 (0)1 46 60 30 17 - e-maU : direction@lndtLcom 
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ANNEYE AU RAPPORT D^ANALYSE N^ 193/07 



Resttltats des rapports T/E 



Reference des echantillons 



T/E 



994171 



1.0 




Le laboiatoire n'est pas rcsponsable du prelevcraent des echantfllons. La reproduction de cette annexe n*est autorisce que sous sa fonnc 
integrale. Elle est confidentielle et comporte I pagc(s). 

I /I 
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SBusADA UNITED STATES ANTI-DOPING AGENCY 

Doping Control Official Record 




p/ocfc^ La.,nai/^ 



S-6-<^C» 



Notification Date 



I'.po 

Time 




\U 



'^te Name Required (Place and/or Discipline if In-Competition) 

iuant to USADA Regulations: 
You are required to be drug tested. Signature on this form constitutes your consent to such testing. . j • , • , • 

Refusal to cooperate or failure to comply with the doping control process will subject you to at least a 2-year suspension and other sanctions consistent with ananti-doping rule violation. 

You have a maximum of 60 minutes from the time of notification to arrive with your Chaperone at the Doping Control Station, unless being tested under the Out-of-Competition conditions. 

You should bring a photo ID with you to the Doping Control Station. 

Consumption of any fluid or food {evenif provided by the Chaperone or a Doping Control Officer) is at your own risk^ 

You may have a Representative accompany you through the testing process, but such Representative may not^ "~^ 



le collection. 



Notifying Chaperone (Print Name) 



^ 




y^^y'J ^OAUur 



(Print Name) 



ATHLETE INFORMATION 



:Z33^G Bhhop >^^' 



^-/-<?a 



Mallino Address 

City, State. Zip Code, 60UNTRY 



U^y^ 



Arrival Dale 



Time 



Phone 



Date of Birth (month / day/ year) 
Photo Identification Type 



No. 



LABbRATORY/SAMPl.E INFORMATION 



□ In-Competition 
(3 Out-of-Competition 
n Other 



□ Full Menu Test 
Partial Menu Test 



^~3-OU 



112^ 



Sample Processing Date 



Time 



Test Conducted For: 



~m]± 



.ISO/ T 6 o 



^ MALE □ FEMALE 



(or "n/a" if USADA) 



QK^ 



Site ID Number ("OOC if Out-of-Competition) 

Jfn 



SAMPLE CODE NUMBER _^ 

Specific Gravity and pH levels within range? ]^ YES [] NO 

Specific Gravity: Greater than or equal to 1.005 ( > 1.005) 
pH: Not less ttian 5.0 and not greater than 7.5 (5.0 > x < 7.5) 



Mm 



SUBSEQUENT SAMPLE 



Discipline (if available) 



r^r e. 



4-0 CA 



y 



City/state (If OOC) 



Event Name (if In-Competition) 



SUBSEQUENT SAMPLE CODE 



AM 
PM 



NUMBER 



Specific Gravity and pH levels within range? 



Time 
□ YES □ NO 



Declaration of any recent blood transfusions, as well as any medications and other substances, including vitamins, minerals, herbs and other dietary supplements, taken during the 
preceding three (3) days (write "none" if none declared and draw a line through any unused spaces): 



Name of Substance 







Dose 



-a- 



I f-fi 



Date Last Taken 



-^-S'-0& 



r-^-tpQ. 




Consent for research (optional) : By checking "I Accept" and signing in the space provided I agree that this Sample may be used for 
anti-doping research purposes. When all analyses have been completed, and this Sample would otherwise be discarded, It may then be 
used by any WADA approved laboratory for anti-doping research of any type, provided that it can no longer be Identified as my Sample. 



□ I Accept 



B^Decli 



Decline 



Signature: 



SIGNATURES 



By signing below 1 certify that: 0) I selected a sealed collection container and a Sample kit from the supply provided, opened and visually checked that they were empty and clean, sealed them securely and 
confinned that the numbers on the Sample kit and bottles were identical to the numbers written on this Doping Control Official Record; (ii) the Doping Control Officer dW not handle my Sample(s) except when 
pemiitted by me; (ill) no irregularities occun-ed in the Sample Collection Procedure; and (iv).this infomiation is not being provid^dJo^lSADA pureuant to a doctor/g^^elatlonshlp and is not to be considero^l a 
confidential medical record. ^"^^^^^^^.'^^ ^-^^^^ ■ -r?g^'^^<'^^=^^^ "^Z 

Affiiete Sierfiature 




(Print Name) 




;netSlgnature 



The following individuals were present during the Sample Collection Session. 

/^Cf^< /r /'/^?<-f/' ^^^?- ^ -^/ >^^<^ a) I a 

(Print Name) Lap^ji^e Specialist Signature (or "n/a" if none) 



SuJ^sequent Chaperone Signature (or "n/a" if none! (Print Name) 




'\^ 





(Print Name) 
(Print Name) 



Doping Control Officer Signature 



(Print Name) 



^ 



Representative Signature (or "n/a" if none) 



Other Signature (or "n/a" if none) 



Q Partial Sample Form [j Supplementary Report Form 
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WADA Accredited 



UCLA Olympic Analytical Laboratory 

UCLA School Of Medicine 

2122 Granville Ave Los Angeles CA 90O25 

Phone (310) 825-2635 FAX (310) 206-9077 



No. 2999 P. 2 




ISO/IEC 17026 

Biological Testing 

Certificate! 1420-01 



CONJIDENTIAL 
Drug Testing Report USADA7975 (Andro&Etio) 



October 6, 2006 



Teirence Madden 

The United States Atiti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906-4651 
Fax 719-785-2028 

USADA Site ID: OOC 
Sport and Event: Cycling OOC 
Collection Date; 8/3/06 
Date Received at Lab: 8/4/06 

Analysis: The urine sample was analyzed by the "Andro & Etio" assay using method 800 1 , steroids by 
carbon isotope ratio by GC/IRMS (see letter of June 2001 for criteria and assay details). The "DioP* 
assay was not attempted because the concentrations of the compounds in the samples are too low. 



Analytical findmgs: 
Labcode Bottle# 
94T03 1501850 



Btiocholanolone 
-22.1 



Androsterone 
-2L6 



Result* 
Negative 



Unit of measurement for the two values is 6"C [%J 

* Negative Result = Values NOT outside our normal ranges. 




Michael Sekera 
Certifying Scientist 



This report shall not be reproduced, except m full, without the written approval of the laboratory. 

Page 1 of 1 



USADA 0723 



Aug..15. 2006 3:48PM UCLA OLYMPIC LABORATORY 



No. 2798 P. 5 






WADA Accr&Ultdd 



UCLA Olympic Anafytical Laboratory 

UGLA School; of jMfidtoina 

2i^ Granville; Ave Los Angoios GA 90025 

Phone (310) 825-2635 FAX &^0] 206-9077 




ISO/ieC 17025 

Biofogical .testing 

CfektlfJcfete: 1420-61 



CONFIDENTIAL 
DRUG TESTING REPORT USADA7975.EPO 



Terry Madden 

The United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906-4651 
Fax: 719-785-2028 



August 11, 2006 



UCLA code: 94T Number of samples: 1 

Date of laboratory receipt: August 04, 2006 Site ID: COG 

The laboratory analysed the specimens listed below for erythropoietic proteins (Epoetin alfa, 
Epoetin beta, Epoetin omega, Darbepoetin alfa) using method 9001 urinary glycoproteins 
by isoelectrophoresis. 

UCLA code Specimen Result 
94T03 1501850 negative 




DonH. Catlin, MD 
Director 



This report shall not be reproduced, except ia fiill, wthout the written approval of the laboratory 

Page 1 of 1 
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USADA7975 
UCLA,USADA7975,"OOC "."These NEGATIVE urine samples were analyzed for anabolic and 
masking agents, diuretics, and hCG using methods 1001, 2001, and 6001." 
94T03,A1501850, 08032006, 08042006, "CYCLING", T,T,F 



Page 1 
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94T03 A1 501 850 7 1.006 
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WSJIDA 







#"'0?" 





/^/d^. I'^ifs 



00|3>iitg €dntral 0fficiiatl lli^ 



Notification Date 



Time 



A 4ame Requited (Place and/or Discipline iftn-CompetitlGn) 

Pursuant to USADA Regulations: 

• Ynuarf* renuired to be druatested-Siqnatureonttiisformconstitutes your consent to.such testing. •««.»« „}«i,f!«„ 

: You havi a maZl of 60 5^^^^^^ franflKe Ume of nolifioaL to amve with your Chape^jneet theDoping Control Station, unless.being tested under the Out-of-CompeWion condibons. 

• You should bring a photo ID with you to the Doping Control- Station. 

. Consumption orany.fluid or food=(evenif'providedby.(heChaperone-or a Doping Control pfficer)-is at your own=ns -■ 

• You may have a-Representative accompany you through the testing process, but such Representative: may not writj^he^^ 



.0J5 /^£^6-' 




Notifying Chaperone (Print Namej)' 






9 



Mailing Address 

City, state. Zip Code, COUNTRY 

■Phone ■ . : 






ih^ 






Time 



Date of Birtlif([rTiontJ^day /year) -■^. 



W:l^&^^ im^/stk, ^ 



p^^m^m 




Ph6to\ldentification:;Type '[..^_ 



Q In-Cbmpdtitibn \ 
0- Outrof-Connipetition 
n Other 



Test Conducted For: 



Full Menu Test 
.[lj>PartiaI Menu Test 




'^^M(-m'M 







Sample Processing Date 


m 


W- 


%. 


':^ . ■ 


5^- 


m 


y 



MALE 



t 



rjc 



(or "n/a" if USADA) 



Sitp *' " 'umber ("000" if Out-of-Competltion) 






SAMPLBCpDBNUMBER ■ 

Specific Gravity^^ 

-Speciific Gravity: Greater than orequar to 1:005 (■> 1.005) ; 



SUBSeQUENT SAMPJ^e 



Time 

-□^FEMALE 
liiYES Q NO 



Sport 



fnut'/fttci 



Pt- 



Discipline (if available) 



: U- -■/ 



City/State (if OOC) 



Event Name (if In-Competitioii) 



SUBSEQUENTSAMPLE CODE NUMBER 
Specific Gravity and pH levels within ranges? 



am; 

___PM 
■ Time 
Q;YES □ NO: 



Declaration ofany recent blood. transfusions, as welLias; any medications and other substances/including vitamins, miherals.^herbsandother dietary supplements, takiBp during the 
preceding three (3) days (write "none" if none declared and; drawia line through any unused spaces): . . . • 



Name of Substance 



TJi'^raiil Ho^mor^.t' 



Dose 



//?;// 



Date LaslTaken 



f-/o-o^ 



■ Name of Substance 



Dose 



Dale Last Taken 



::onsent for research foptionaO : By checking "I Accept" andsigning in the space provided I agree that this Sample may be. used for;;:, b/,: 

inti-doping research purposes. When all analyses have been completed, and this Sample would otherwise 

ised by any WADA approved laboratory foranti-doping research of any type, provided that It can no longer be identified as my Sample. 



□ lAccept [iTlDecrme 




Signature: 



SiG»SATURES 



signing below Iceriify that: 0)iseleded a sealed collection OT^^ 

firmed that (he numbers on the Sample kit and bottles were idenUcal to (he numbers written on mis Doping Control Official /?ecgrd;(ii). the Doping Control Officer did not handle my. Sample(s) except when 

Hilled by me; (iii) no irregularities occurred in the Sample Collection Procedure: and (iv) this information is not being^g^^^^^JJ^SA^pursuani to a doctor/patient relalionship_and is not to be, considered:a 



Fidentiat medical record. 



/yC /^ L<xy\j^ rJ 



Athlete Signature 
The following individuals were present during the Sample. Collection Session. 



(Print Name) 



-^ii^^tii 



.fe ^^Se}f&- 



/?A 



laperone Signature 



y 



-y/a. 



(Print Name) 



Language Specialist Signature (or "n/a" if none) 



(Print Name) 



(Print Name) 



bseguent qjiaperone Signature (or "n/a" if none) (Print K 



ping Control Officer Signature 



(Print Name) 



Athlete Representative Signature (or "n/a" If none) 
Other Signature (or "n/a" if none) . 



(Print Name) 
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Oct. 3. 2006 11:43AM UCLA OLYMPIC LABORATORY 






WADA Accredited 



UCLA Oiympio Analytical Laboratory 

UCLA School of Medicine 

2122 Granville Ave Los Angeles CA 90025 

Phone (31 0) 825-2635 FAX (31 0) 206-9077 



No. 2979 P. U 




ISO/IEC 17025 

Biological Testing 

Certificate: 1420-01 



CONFIDENTIAL 
Drug Testing Report USADA8036 - EPO 



Terry Madden 

The -United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 809064651 
Fax: 719-785-2028 



October 2, 2006 



UCLA code: 9S6 

Date of laboratory receipt: August 22, 2006 



Number of samples: 5 
SitelDzOOC 



Tlie laboratory analyzed the specimens listed below for erythropoietic proteins (Epoetin alfa. Epoetin 
beta, Epoetin omega, Darbepoetin alfa) using method 9001 urinary glycoproteins by isoelectrophorssis. 



UCLA code 



9S604 



Specimen 



497104 



Result 



negative 




Michael Sekera 

Negative Certifying Scientist 



This report shall not be reproduced, except in fiill, without ttie written approval of the laboratory. 

^^^^*^^^ US ADA 0728 



Oct. 10. 2006 12:11 



uctA 



WADA Accredited 



UCLA OLYMPIC LABORATORY 

UCLA Olympic Analytical Laboratory 

UCLA School of Medicine 

2122 Granville Ave Los Angeles CA 90025 

Phone (31 0) 825-2635 FAX (31 0} 206-9077 



No. 3009 P. 2 




ISO/IEC 17025 

Biological Testing 

Certificate: 1420-01 



CONFIDENTIAL 
Drag Testing Report USADA8036 (98604) 



October 9, 2006 



TerrenceMaddeai 

The United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906-4651 
Fax 719-785-2028 

Specimen number: 497104 

USADASitcID: OOC . 

UCLA Code: 9S604 

Sport and Event: Cycling OOC 

Collection Date: 8/21/06 

■)ate Received at Lab: 8/22/06 

Analysis: The urine sample was analyzed by the "Diol" assay using method 8001, steroids by carbon 
isotope ratio by GC/IRMS (see letter of June 2001 for criteria and assay details). 

IRMS Laboratory conclusion: Values NOT outside our normal ranges. 



Analytical data : 



56-adiol 
-26.1 



5a-adiol 
-27.9 



SB-pdiol 
-26.9 



Unit of measurement for the three values is 5^^C \°/eo] 




Michael Sekera 
Certifying Scientist 



Tliis report shall not be reproduced, except in full, without the written approval of the laboratory. 
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USADA8036 
ucla,USADA8036,*'ooc "/'These NEGATIVE urine samples were analyzed for anabolic and 
masking agents, diuretics, and hCG using methods 1001, 2001, and 6001." 
9S604, A497104, 08212006. 08222006, "CYGLING",T,T,F 
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9S604,a497104, 6.0,1.023 
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IOC Working Group for Isotope Ratio Mass Spectrometry Analysis 
l.Draft - confidential — 9th Nov.lOOl 

Analytical criteria for reporting isotope ratio mass spectrometry data 

Introduction 

A working group of scientists from IOC accredited laboratories experienced in isotope ratio 
mass spectrometry (IRMS) of steroid hormones met to discuss criteria for reporting IRMS 
results to detect the misuse of endogenous steroid hormones. 

The group considered the different reliable analytical techniques including sample preparation 
and instrumental conditions. The document presented set iq) a minimum of criteria to 
harmonize and report findings by IRMS techniques. Besides the criteria the group considered 
requirements for quality control of GC/C/IRMS. 

Quality Requirements 

Instrumentation 

There are three companies (Micromass, PDZ Europa and Thermofinnigan) producing 
GC/C/IMRS instruments which are used by IOC accredited laboratories. 

The reference gas (C02) must be caUbrated. For this purpose certified C02-gas or certified 
reference material should be used 5-Values (5* * C, %o) will be referred to this calibrator gas. 

The (fynamic range (linearity) and precision of the instrument need to be established for the 
compounds of interest 

Reference steroids 

Reference steroids should be used as internal and external standard for quahty control for both 
intra- and inter assay. This will check the performance of the whole system (e.g. retention 
time, peak shape, sensitivity, combustion chamber). 

Negative Quality Control Sample 

The quality control san5)le is a negative pooled urine with historically established isotope 
ratios. 

Batch and Injection Sequence 

A batch of sanq)les will consists of quahty control sample(s) and samples being confirmed 
All this samples will be processed in the same way. 

The injection sequence order will consist of a solution of reference steroid(s) with low delta 
value(s), quality control san^le(s) and the saniple(s) being confirmed If more than one 
sanple is being confimied then the negative quaUty control sample is injected before each 
sample set At the end of the sequence the solution of reference steroids will be injected 



USADA 0732 



Repetition 

A single sample preparation and a minimum of two injections for each sample are ^plied 
The range in 5-values in multiple analyses (duplicate prq)aration or multiple injections) 
should not exceed 1,5 %o. 



Decision Criteria 

Each laboratory using GC/C/IRMS should determine its own population reference range with 
a minimum of 50 volunteer samples from healthy subject without using therapeutic and by 
IOC banned substances. 

Analytes for indicating the misuse of endogenous substances (e,g, androsterone, 
etiocholanolone, 5a- and 5fi-diols, etc. ) as well as endogenous reference con:qx)unds (ERQ 
not affected by the misuse of endogenous steroid hormones (e.g. pregnanediol, pregnanetriol, 
1 1-ketoetiocholanolone, etc.) should be measured 

From the measured 5-values (conrected or not corrected for derivatisation) the following 
reference ranges must be estabUshed: The 5-values, the difference of 5-values and the mtio 
between analyte and ERC. 

Correction for derivatisation is necessary when analyte and ERC have different number of 
introduced carbon atoms (e.g. acetates of androsterone and pregnanediol). Correction for 
derivatisation is preferably performed for all substances following a mass balance equation as 
described by Docherty et al. in Rapid Commun Mass Spectrom 2001, 15: 730-738. 
This correction will facihtate the data exchange between laboratories. 

The population reference range will be calculated with 99.9% confidence interval (e.g. mean 
± 3SD for normal distrubution). Reference: Recommendation of the International Federation 
Clinical Chemistry (IFCQ, Solberg et al.: Reference values. Advances in CUn Chem 27, 
1989: 1-79. 

A sample will be considered as analytical positive when flie difference or the ratio of 5-values 
between analyte and ERC is outside the population reference range. 
If only the absolute 5-value(s) of the analyte(s) is outside the population reference range 
additional iavestigations should be undertaken. 

Proposal for reporting IRMS results 

For a positive result the working group propose the following wording (e.g. in case of 
androsterone, eticholanolone as analytes and pregnanediol as ERC): 

*The decreased isotope values (S^^C) of androsterone and etiocholanolone in comparison to 
that of the endogenous reference compound pregnanediol indicate the use of a banned 
endogenous anabolic androgenic steroid such as testosterone, 4'androstenedione, J- 
androstenediol DHEA, etc, " 

If in subsequent reports isotope data are included they should be quoted in terms of the 5- 
notation and refer to the PDB standard (Craig, Geochem Cosmochim Acta 1957, 12:133; 

further informations are available at 

"Bt^/wwH^iaeao^w^fldat 
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Manfred Donikc 
Workshop 2002 



Analytical Criteria for IRMS 




IRMS - Isotope Ratio Mass Spectrometry 

■ IOC working group QQO 

Willi Sch^nzer 
Ray Kaslauskas 
Chrlstiane Ayotte 
Makoto Uekl 
Don Catlln 
Xavier de la Torre 



1st Meeting in Colbgne 2./3.0ctober 2001 
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Analytical Criteria for IRMS 




IRMS - isotope ratio mass spectrometry 

The working group considered 

" Different reliable analytical techniques 
including san^le preparation and 
instrumental conditions 

* Set up a nunimum of criteria 

to Iiarmonize and report findings 
by IRNIS tecimiques 

■ Besides the criteria the group considered 
requirements for quah'ty control 
ofGC/C/IRiMS 



w^hop'lo^ Analytical Criteria for IRMS 



IRMS - isotope ratio mass spectrometry 

* Quality Requirements 

* Decision Criteria 
■ Reporting 




L 



Monfrcd Oonikc 
Woricsl)op2002 



Analytical Criteria for IRMS 



IRMS - isotope ratio mass spectrometry 
Quality Requirements 

■ Instrumentation 

■ Reference gas 

■ Linearity, Fredsion 

■ Reference Steroids 

■ Negative Quality Control Sample 

■ Batch and Injection Sequence 

■ Repetition 
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Analytical Criteria for IRMS 
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IRMS - isotope ratio mass spectrometry 
Quality Requirements 

• Instrumentation 

Micromass, PDZ Europa and Thermofinnigan 

Reference gas 

. The reference gas (CO2) must be calibrated. 
For this purpose certified C02-gas or 
certified reference material should be used. 
5- Values (6"C. Xo) will be referred to this calibrator gas. 



Monfrcd Donikc 
Workshop 2002 



Analytical Criteria for IRMS 
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IRMS • isotope ratio mass spectrometry 
Quality Requirements 

Instrumentation 

Micromass, PDZ Europa and Thermo finnigan 

Linearity, Precision 

The dynamic range (linearity) and 
precision of the instrument need to be 
established for the compounds of interest- 



Manfred Donikt 
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IRMS - isotope ratio mass spectrometry 
Quality Requirements 



fiMcfiMd 

t^factian Soquono* 



Reference Steroids 

Reference steroids should be used as 

internal and external standard for quality control 

for both intra- and inter assay. 

This will check the performance of the whole system 

(e.g. retention time, peak shape, 

sensitivity, combustion chamber). 
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Analytical Criteria for IRMS 




^!!l^i?!Lion IRMS - isotope ratio mass spectrometry 
OM^smvt* Quality Requirements ■ Reference Steroids 



316000 — 

2.9000' 
2.0000 — 
1J000 

1.0000 - 

asooo- 



OlOOOO — 



jU 



5a-An<fcwtaiv^&-al 
mtemal icfetcooe 
(5>>C -33.058.) 



EtrOchotanoton 

AndrDsAerao 




seo 
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Analytical Criteria for IRMS 




uSjTf S!^ IRMS - isotope ratio mass spectrometry 

nfffMlnon 



Quality Requirements ■ Reference Steroids 



T1m>M 



inbsiut Kfocnce 
(*»C.-33,0Sfc) 



Preganedd 
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Analytical Criteria for IRMS 




IRMS - isotope ratio mass spectrometry 
Quality Requirements 

■ Negative Quality Control Sample 



g^^^jLs*"* The quality control sample is a negative 

tiftahn stqaanc* pooled urinc with historically established isotope ratios. 



Unmrilr.f'ncUoo 
nwraicv Sfivoidb 
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Analytical Criteria for IRMS 




tJfa^^Cbfcw IRMS - isotope ratio mass spectrometry 
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.fiaatmLSaaipto 



Batehaod 
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Quality Requirements • Negative Quality Control Sample 



2.0000- 




l-SOOO- 




ijoooa- 




OlSBOO- 





•"w«M 



5d-Afiikostan<3a«l 
intcnia] icfcrenoe 



EUochotonaloR 



AiKtrosteran 
{B>'C,-22JiTUy 



v_. 
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Analytical Criteria for IRMS 




Lh.^./^!difaff IRMS - isotope ratio mass spectrometry 



AatvanevSMrat* 



X;SDaaoLSaqpto 
SMcfranrf 

*)|MfeMS«]UWK« 

R t p aSHen 



Quality Requirements " Negative Quality Control Sample 



nmM 



nncmal rcfitane 



PreganetM 
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Analytical Criteria for IRIMS 




AotaraoMpaa 
Un^tntyt Pftonon 

ConmlSmnplm 



tRMS - isotope ratio mass spectrometry 
Quality Requirements 

■ Batch and Injection Sequence 



Ir^mrtlr^ .^jifn—i.^ 



A Izaicb of samples will consists of 

- quality control sainple($) and 
• samples being conftrmed. 

All this samples will be processed in the same way. 

The injection sequence order will consist of a 

- solution of reference steroid(s) with low delta valuefs), 

- quality control sanipte(s) and 

- the saraple(s) being confinned. 



Manfred Donik* 
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Analytical Criteria for IRMS 




IRI\4S - isotope ratio mass spectrometry 



Qui 



•twoida;;;::-.- 


^2: ;?;:>::;;:■;: 
■Qu»«x;. ;■::■;. 

OCflllOl''. 


oonflniwfl' 


atwokto-..!. 



hitofrMntookM 



Ntga Sv Q u i U f 
OannlSampl» 



kihcien Hmnimra 



• The injection sequence order will consist of a 

- sohition of reference steFoid(s) with low delta value(s), 

- quality control samp]e(s) and 

- the 5ample(s) being conBrmed. 

If more than one sample is being confirmed then 
the negative quality control sample is injected 
before each sample set. 

At the end of the sequence 

the solution of reference steroids will be injected. 
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Analytical Criteria for IRIMS 



IRMS - isotope ratio mass spectrometry 




Qua 



FtohrMNt*.' 



control i 



to fa* -kc 
conHnnad 



;^ 






fob*'' 



rwwnnc# 






jr^f rtnn "njiiam 



The infection scgnence order will consist of a 

- solution of reference steroid(s) with low delta valuers), 

- quality control sample(s) and 

- the sample<s) being confirmed. 

If more than one sample is being confirmed then 
the negative quality control sample is injected 
before each sample set. 

At the end of the sequence 

the solution of reference steroids will be injected. 
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Analytical Criteria for IRMS 
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IRMS - isotope ratio mass spectrometry 
Quality Requirements 

■ Repetition 

A single sample preparation and a minimum 
of two injections for each sample are applied. 

The range in 5-values in multiple analyses 
(duplicate preparation or multiple injections) 
should not exceed 1,5 Xe. . 
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IRMS - Isotope ratio mass spectrometry 
Decision Criteria 



Reference Population 

Analytes 

5 -values, etc 

Correction <>/*5-vaIues 

Calculation <)/Reference Population 

Analytical Positive 
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IRMS - isotope ratio mass spectrometry 
Decision Criteria 
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Reference Population 

Each laboratory using GC/C/IRMS should determine 
its own population reference range with a minimum 
of 50 volunteer samples from healthy subject 
without using therapeutic and by IOC banned substances. 
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Analytical Criteria for IRMS 
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IRMS - isotope ratio mass spectrometry 
Decision Criteria 

Analytes 

Analytes for indicating the misuse of endogenous 
substances (e.g. androstemne. eriochnlannlnm* , 
5a= and 5P~diols ^ etc ) 

as well as endogenous reference compounds (ERC) 
not affected by the misuse of endogenous 
steroid hormones 

(e.g. pregnanediol, pregnanetriol, 
11-ketoetiocholaDolone, etc.) should be measured.. 
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Analytical Criteria for IRMS 




IRMS - isotope ratio mass spectrometry 
Decision Criteria 



Analytom 



S-valueSy etc. 

From the measured ^-values (corrected or not 

corrected for derivatisation) 

the following reference ranges must be estabh'shed: 

- theS-vahies, 

- the difference of 5-vahies and 

- the ratio between analyte and ERC. 
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IRMS - isotope ratio mass spectrometry 
Decision Criteria 



Anatftm 
CnlrWnfan ti 



Correction ofS-y&luts 




Coirection fw derivatisation is necessary 

when analyte and ERC have different number of 

introduced carbon atoms 

(e.g. acetates of androsterone and pregnanediol). 

Correction for derivatisation is preferably performed 

for all substances following a mass balance equation 

as described by Dochertyetai in 

Rapid Comimm Mass Spectrom 

2001, 15: 730-738. 
This correction will facilitate the data exchange benveen laboratories. 
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Analytical Criteria for IRMS 
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IRMS - isotope ratio mass spectrometry 
Decision Criteria 

Reference Population 






The population reference range will be calculated 
with 99.9% confidence interval 
(e.g. mean ± 3SD for normal distrubution) 
Reference: 

Recommendation of the International 
Federation Clinical Chemistry (JFCQ, 
Solberg et ai: Reference values. 
Advances in Clin Chem 27, 1989: 1-79. 
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IRMS - isotope ratio mass spectrometry 
'"""'^ Decision Criteria 

g^gg;^_ • Reference Population 

XSJSJSST'*^ Example: Aguilera et al., Clin Chem 47 (2001) 292-300 
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IRMS - isotope ratio mass spectrometry 
Decision Criteria 

Analytical Positive 

A sample will be considered as analytical positive 

when the difference or the ratio of lvalues benveen 

analjlfi and ERC is outside the popnlartftn rpferpnri» n ingf 

If only the absolute 5>va]ue(s) of the analyte(s) 
is outside the population reference range 
additional mvestigations should be undertaken. 
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IRMS - isotope ratio mass spectrometry 

Reporting 

• Proposal for reporting IRMS results 

For a positive result the working group propose 
the following wording (e.g. m case of " 
androsterone, eticholanolone as anaiytes and 
pregnanediol as ERC): 

^The decreased isotape values (^'Q of androsterone and 
etiocholanolone in comparison to that of the endogenous 
reference compound pregnanediol indicate the use of a 
banned endogenous anabolic androgenic steroid such 
as testosterone, 4-androstenedionet 5-androstene£o!y DHEA^ cfc:" 
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IRMS - isotope ratio mass spectrometry 

Reporting 

■ Proposal for reporting IRMS results 

If in subsequent reports isotope data are included 
they should be quoted b tenns of the ^-notation 
and refer to the Pee Dee belerarute standard (PDB) 

Craig, 

Geochem Cosmochim 

Acta 1957, 12:133; 
ftirther informations are available at 
httpyAvww.iaea.org/worIdatom/publications/catalogue.htmI 
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IRMS - isotope ratio mass spectrometry 
Next steps 

■ Estimation of reference Population 

in each lab using GC/C/IRMS 

■ Discussion of the results by end of September 

or later (?), 
possible modi fications of the criteria 
preparation of final version of the document 

■ Publication by the IOC OOp 
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IRMS - isotope ratio mass spectrometry 

■ IOC working group 

Willi Schanzer 
Ray Kaslauskas 
Christiane Ayotte 
Makoto Ueki 
Don Catlin 
Xavfer de la Torre 

■ 2nd Meeting in ? 
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Abstract 



'^C %o value of testosterone from esterifipH fn™. Ifvi u ^^^1^1]^^^^ analysis for the measurement of the 5 
three bulk mateS s S ma^^rfarusfdt Z^^^ preparations, six reagent grade chemicals and 

applying a strong aciSS;^^^^^^^ obtained world-wide was investigated after 

and bulk materials of several Lto'tLne estet wefe in t S^ge - 25 W ^S^^ VTr "! ^^l?--'^ 
a (semi).synthetic, reagent grade, free testosterone was -27 sSfxhe mr^^^t^!"?!- ^^''^^ °'''''°''' ^°' 
the phannaceuticals investigated containing testosterone 'steSt^'^l ?t::i^^tl:TiTT:S^7 

:::lt?rr:rm^fo:e^t^^^^^^^^^ 

metabolites excreted into the .^^:^^oZ:^:T^Z::^S'^^:T::. ^or-Tslr 2r4j )T j 
^^:^^f^JS:^Sf^f7 ^'- individu^.st'^ted witil^^olt 
led to a statistical decrrseoflaSonSotonelft?^ If *f * f ^mmistration of these pharmaceutical formulations 

© 2001 Elsevier SdenTe V Il^ngCS^ed "" testosterone and its main metabolites in treated subjects. 

^.,W.- Synthetic testosterone; GC/C/IRMS analysis; 5 "e/oo value; Pharmaceutical preparations; Sports drug testing 



1. Introduction 

Recent studies indicate that (semi)-synthetic 

♦ Corresponding author. Tel.: +34-93-2211009; fax: -(-34- testosterone seems to present a different '^C/'^C 

93-2213237^ ""atio, when compared to human endogenous com- 

£-mai/ arfrfrei.?.- jsegura@mm.es (J. Segura) nrm»nH ril -ru- u ■ - /"""6^"'^"=' ^o™ 

I :.egura;. Pound U]- This observation IS based on the fact 

0731-7085/Ol/S - see front matter © 2001 Elsevier Sdence B.V. All rights reserved 

PII: 80731-7085(00)00452-0 USADA 0742 
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that endogenous testosterone reflects an average 
of all the carbon from vegetal and animal mate- 
rial eaten by humans, while synthetic testos- 
terone is usually elaborated from a single plant 
species starting material (phytosterols) with a 
defined value of *^C/^^C ratio fixed from its own 
mechanism of discrimination from atmospheric 
CO2. The plant species commonly used is soy, 
which exhibits lower ^^C content as compared 
with human produced testosterone [2]. 

Differences in ^^C/^^C ratio can be determined 
by carbon isotope ratio mass spectrometry 
(IRMS) [3,4], For complex mixtures, this tech- 
nique can be coupled with a gas chromatograph 
via a combustion interface (GC/C). Separated 
organic analytes are combusted to CO2 and the 
analysis of the ^^C02 and ^^C02 molecules al- 
lows the calculation of carbon isotope ratios for 
each compound [5]. Variations of the heavier 
isotope are of the order of 0.001-0.05 atoms % 
[4]. These minute differences in carbon isotope 
ratios are expressed as a per mil deviation com- 
pared to a designated isotopic standard using 
the S *^C%o notation: 

'K%o = [(i^sample/^tandard) " 1] X 1000 Where 

^sample ^^ the mcasurcd ^^C/^^C isotope ratio for 
the sample and /^standard is the measured ^^Cp^C 
isotope ratio for a defined standard. The inter- 
national standard for C is a sample of CaCOs, 
obtained from the Pee Dee formation in South 
Carolina (Pee Dee belemnite, PDB) with an ac- 
cepted value of i^,t^„dard = 0.01 12372 ±0,000009 
[2]. In practice, calibrated CO2 gas or substances 
(e.g. alcanes) with a certified d values are used 
as a reference standard. 

In recent years, the use of GC/C/IRMS has 
been investigated for the detection of the misuse 
of testosterone and other endogenous steroids in 
sport [6,7], Indeed, different studies showed that 
following the administration of testosterone and 
related compounds (androstenedione, dehy- 
droepiandrosterone or . androstendiols), carbon 
isotope ratio of urinary testosterone and its 
main metabolites declined significantly with dif- 
ferences of more than 3%o units on the ^ -scale 
[8-10]. These results assumed that synthetic 
sources of testosterone presented a lower ^^C 
content than naturally occurring steroids. 



Synthetic testosterone is usually present in 
pharmaceutical preparations as esterified forms, 
which are administered orally or intramuscularly 
for primary male hypogonadism or breast can- 
cer therapy and can be obtained by medical 
prescription. 

To date, only 5 *^C%o values of a limited 
number of pharmaceutical preparations of syn- 
thetic testosterone esters have been reported but 
no detailed information was given about the 
products (type of esterified compound, name of 
the formulation, etc), or whether the measure- 
ments were carried out directly on the esters or 
using the eventual hydrolysis of esterified forms 
to obtain free testosterone, which is the sub- 
stance of interest to be analysed by GC/C/ 
IRMS [11,12]. 

In this work, the 3 ^^C%o value of free testos- 
terone obtained after cleavage of different es- 
terified forms from 13 pharmaceutical 
preparations, six reagent grade chemicals and 
three bulk materials (raw materials used in 
pharmaceutical preparations) obtained world- 
wide was investigated using GC/C/IRMS analy- 
sis. 



2. Experimental 

2,1. Materials 

Testosterone esters reagent grade chemicals 
were obtained from Sigma (St Louis, MO) and 
Research Plus (Bayonne, NJ). Testosterone es- 
ters bulk materials were from Organon 
Espanola S.A. (Sant Boi de Llobregat, 
Barcelona, Spain). Testosterone esters pharma- 
ceutical preparations were obtained from China, 
Japan, Germany, Greece, Sweden, Portugal, 
Italy, Norway and Czech Republic by local au- 
thorised dealers (see Table 2 for specific infor- 
mation). Standards of /i-octadecane and 
Ti-tricosane with a certified 5 *^C%o value were 
purchased from Chiron (Trondheim, Norway). 
Testosterone and 5ot-androstane-3P-ol reagent 
grade chemicals were purchased from Sigma (St 
Louis, MO). All other reagents were of analyti- 
cal grade. 
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2.2. Treatment of testosterone esters in chemicals, 
bulk materials and pharmaceutical preparations 
for GC/C/IRMS analysis ofnon ester ified (free) 
testosterone 

Reagent grade chemicals and bulk materials 
were directly subiected to strong acidic solvoly- 
sis. A 400 |il volume of testosterone esters 
methanolic solution (10 |ig/ml) were mixed with 
1 ml ethyl acetate-methanol-concentrated sul- 
phuric acid 100:20:5 v/v/v and incubated at 
SS^'C overnight under nitrogen atmosphere. Af- 
ter incubation, samples were added with two 
drops of 20% ammonia agueous solution, 1 ml 
acetate buffer (final pH 5.2) and 2 jig 
5a-androstane-3p-ol as internal standard and 
then extracted with three aliquots of 2 ml 
n-hexane. In the case of pharmaceutical formu- 
lations, which contained testosterone esters 
mixed with oily excipients (e.g. ricin oil, arachid 
oil, oleic acid, benzyl benzoate), an appropriate 
volume was sampled and diluted with n~ 
hexane in order to have stock solutions of 100 
^g/ml esters. A 40 ^1 volume of this solution 
underwent strong acidic solvolysis as described 
above. After solvolysis, samples were treated 
and extracted as reported above. Final 
extracts (from chemicals, bulk materials or phar- 
maceutical preparations) were evaporated 
under nitrogen stream at 45*'C, dried out under 
vacuum (600 mbar) over phosphorous 
pentoxide for at least 20 min and redissolved in 
70 \i\ ciclohexane. Two microlitres of this non- 
derivatised solution were directly injected into 
the gas chromatograph/combustion/carbon iso- 
tope ratio mass spectrometer system (GC/C/ 
IRMS). 

23. GC/C/IRMS analysis 

Carbon isotope ratio measurements were per- 
formed using a Finnigan MAT Delta Plus in- 
strument (Finnigan MAT GmbH, Bremen, 
Germany). The GC (Hewlett-Packard HP 6890) 
was equipped with an HPl column (17 m, 0.2 
mm i.d., 0. 11 iim film thickness, Hewlett-Pack- 
ard) with helium as the carrier gas and injec- 
tions were made in splitless mode using an open 



liner with a 5 mm plug of silanised glass wool 
inside. Constant flow through the column was 
set at 2 ml/min. The GC oven was programmed 
from 150 (1 min) to 260"C (30°C/min), then to 
290°C (1.5°C/min) and finally increased to 
SOO'^C (5°C/min). A glass three-way connector 
(BGB analytik AG, Anwil, Switzerland) was 
used to connect the GC column to the fused 
silica capillaries leading to the combustion 
oven and backflush valve. Oxidation and reduc- 
tion reactors operated respectively at 940 and 
600°C. 

During routine operation, determination of S 
*^C%o values was done using pulses of CO2 gas 
(S *^C%o -37.50), previously calibrated against 
rt-octadecane and w-tricosane certified standards 
(d ^^C%o of -30.71 and -26.71, respectively), 
CO2 gas was pulsed directly into the ion source 
during the backflush period (solvent elution) for 
five times. The first two were used to stabihse 
the system, the third one was taken for the cali- 
bration and the last two to back-check for the 
calibration values. 

2.4, Statistics 

Experimental data were statistically analysed 
with common statistical packages using one fac- 
tor ANOVA. Results were considered statisti- 
cally different when P < 0.05. 



3. Results and discussion 

Testosterone is usually administered as a pro- 
drug (e.g. as 17-p-hydroxy-esters). Nonetheless, 
for the purpose of sports drug testing, a study 
on 5 *^C%o values of testosterone in esterified 
form, as reported by some authors [12], ap- 
peared to be of minor relevance since, physio- 
logically, free testosterone is the active 
compound and the usual target analyte in ex- 
tracts of human urine. The knowledge of S 
'^C%o value of non-esterified (free) testosterone 
obtained from testosterone esters of synthetic 
origin was considered essential as only free com- 
pound participated in the catabolic pathway of 
endogenous steroids. 
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3.1. Solvolysis procedure 

Different procedures to obtain free testosterone 
were evaluated (data not shown) on testosterone 
esters reagent grade chemicals: an alkaline hydrol- 
ysis (20% KOH in absolute ethanol), an enzy- 
matic hydrolysis with P-glucuronidase enzyme, a 
mild acidic solvolysis (ethyl acetate-methanol- 
concentrated sulphuric acid 100:20:1 v/v/v) and a 
strong acidic solvolysis (ethyl acetate-methanol- 
concentrated sulphuric acid 100:20:5 v/v/v). A 
GC/MS analysis with a standardised methodology 
[13] showed that consistently higher hydrolysis 
yields ( > 97%) were obtained with strong acidic 
solvolysis- Thus, that procedure was chosen, for 
the treatment of testosterone esters chemicals, 
bulk materials and pharmaceutical preparations 
before GC/C/IRMS analysis. 

3.2. GC/CflRMS analysis 

3.2. L 5 ^^C%o values of free testosterone obtained 
after solvolysis of different testosterone esters 
(chemicals and bulk materials) 

Table 1 reports S *^C%o values of free testos- 
terone obtained, after strong acidic solvolysis of 
several testosterone esters (chemicals and bulk 
materials) as well as the value obtained for testos- 
terone (reagent grade chemical) concurrently in- 
jected. Values obtained (range from —25.91 to 



-32.82%o; mean + S.D. -28.81 ±2.1 0%o), were 
always lower (more negative) than — 25%o in 
agreement with values reported by other authors 
for commercially available testosterone [7,11]. 
From the manufacturers checked, only Research 
Plus showed a statisticaDy significant difference 
from the others. Probably such differences can be 
explained by the different phytosteroids coming 
from plants of different species or geograhical 
areas used as a starting material for synthesis. 
Even though these differences could account for 
such inter-supplier statistical variations, differ- 
ences among various testosterone esters were also 
found for each manufacturer. 

3.2.2. 8 ^^C%o values of free testosterone obtained 
after solvolysis of testosterone esters from 
pharmaceutical preparations 

Table 2 shows the 5 *-'C%o values of free testos- 
terone obtained from testosterone esters in phar- 
maceutical preparations. A narrower range of 
values (from - 26.80 to - 28.45 %o with mean ± 
S.D. —27.43 ± 0.76%o) was found as compared 
with chemicals and bulk materials of testosterone 
esters. Nevertheless, in case of testosterone enan- 
thate, statistically significant differences were 
found between batches of the same product (i.e. 
Testoviron Depot from Schering, Germany) and 
among the different manufacturers. Conversely, 
for testosterone undecanoate, batches from the 



Table 1 

6 *^C%o value of free testosterone obtained after solvolysis of testosterone esters as chemicals and bulk materials 



Substance 



Batch number 



Supplier 



5 *-*C%o value (free testosterone)* 



Reagent grade chemicals 








Testosterone cypionate 
Testosterone enanthate 
Testosterone propionate 


128FO620 

35F0663 

10H0308 


Sigma 
Sigma 
Sigma 


-26.77 + 0-41 
-28.43 ±1.40 
-28.67 ±1.11 


Testosterone hemisuccinate 
Testosterone undecanoate 
Testosterone valerate 


7494 

14389 

3-125 


Research Plus 
Research Plus 
Research Plus 


-29-12 ±0.58 
-32.82 ±1.03 
-31.07 ±0.44 


Pure free testosterone 
Bulk materials 


126F-0426 


Sigma 


-27.36 ±0.60 


Testosterone decanoate 
Testosterone isocaproate 
Testosterone phenylpropionate 


06586 
06626 
06587 


Organon 
Organon 
Organon 


-25.91 ±0.47 
-27.68 ±0.76 
-28.81 ±1.14 



^ Mean ± S.D. of six replicates 
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same manufacturer (N.V.Organon Oss, Holland) 
did not present statistical differences and no other 
factors such as authorised dealer or country were 
found to significantly contribute to differences in 
5 ^^C%o value. For testosterone propionate, no 
difference was obtained between the two products 
analysed- In any case, values of 5 ^^C%o obtained 
were in agreement with those reported by Shack- 
leton and co-workers [10], once corrected for the 
contribution of the acetyl group introduced in the 
molecule as derivative by those authors. Interest- 
ingly, values presented in Tables 1 and 2 ('syn- 
thetic' testosterone) were different from those 
found for endogenous testosterone and its main 
metabolites extracted from urine in non con- 
sumers of testosterone {5 ^^C%o range: — 21.3/ — 
24A%o) as reported by several authors [7,11,14]. 
Conversely, S *^C%o values of free testosterone 
obtained after solvolysis of testosterone esters as 
chemicals, bulk materials and from pharmaceuti- 
cal preparations were similar to those of urinary 
testosterone and metabolites of individuals treated 
with testosterone esters and testosterone precur- 
sors [6-15]. 

In conclusion, carbon isotope mass spectrome- 
try appeared to be an effective mean to distin- 
guish synthetic testosterone coming from reagent 
grade chemicals, bulk materials or pharmaceutical 
preparations from human endogenous compound 
or its urinary metaboUtes. This finding justify the 
fact that administration of these pharmaceutical 
formulations led to a statistical decrease of carbon 
isotope ratio of urinary testosterone and its main 
metabolites in treated subjects. 
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We propose a new confirmatory method for testosterone doping in sport. The present method m use, based on 
measuring the testosterone/epitestosterone (T/E) ratio in urine, may miss suspicious cases, or lead to reportmg 
cases in which the high ratio is natural. Synthetic testosterone has a '^C abundance different from that of 
endogenous human testosterone. The connection of a gas chromatograph to an isotope-ratio mass spectrometer 
via a combustion interface allows the measurement of the corresponding characteristic value (W for 
testosterone, its precursors, and its metabolites. To detect exogenous administration of testosterone, 30-40 mL of 
urine is sufficient. 



The use of anabolic steroids was banned by the 
International Olympic Committee (IOC) for the first 
time at the Olympic Games in Montreal in 1976. Since 
that time, athletes have been deterred from the misuse 
of anabolic steroids by analysis of urine by gas 
chromatography/mass spectrometry (GC/MS)>^-^'* 
Testosterone (T) administration is especially difficult to 
detect because the current method does not distinguish 
synthetic testosterone from endogeneous testosterone. 
Detection of testosterone (T) administration is based 
on the ratio of testosterone to epitestosterone (E) (17 
epimer) in urine. According to the IOC, a T/E ratio 
above 6 constitutes an offence unless there is evidence 
that this ratio is due to a physiological or pathological 
condition. Nevertheless, this method fails to distinguish 
between natural cases where T/E ratios are between 6 
and 9 without doping, and cases where T/E ratios are 
between 4 and 6 because of the end of synthetic T 
excretion or because of both epitestosterone and testos- 
terone intake.^ The measurement of the urine ratio of T 
to luteinizing hormone is helpful but not definitive to 
detect T administration.^'^ These ambiguities encour- 
aged us to develop another analytical approach based 
on isotope. ratio mass spectrometry (IRMS). Previous 
research has shown that the^^C content of endogenous 
testosterone differs from that of exogenous testoster- 
one and that the difference is significant.** The tech- 
nique used consists of connecting a gas chromatograph 
to an isotope-ratio mass spectrometer via a combustion 
interface (GC/C/IRMS).' The analysis of the COo 
molecules (^^COz and ^^CQs) allows the calculation of 
characteristic carbon isotope ratios for each 
compound. ^*^ While taking this preliminary work 
further our preoccupations have been the following: 

—to confirm the previous results by analyzing a greater 

diversity of urine samples; 
— to improve the extraction method in order to 

decrease the urine volume required and make it 

compatible with doping control samples; 
—to analyze steroids from the testosterone metabolic 

pathways to better distinguish variations of isotopic 
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ratio produced by exogeneous testosterone contribu- 
tion. 

EXPERIMENTAL 
Reagents 

AH the solvents and reagents were of analytical grade 
purity (SDS, Villeurbanne, France; Prolabo, Vaulx en 
Velin, France; Janssen, Noisy le Grand, France; 
Machery-Nagel, Duren, Germany; Merck, Dardilly, 
France; Aldrich, Saint Quentin, Fallavier, France). 
Testosterone (T1500), cholesterol (C8667), dehydroe- 
piandrosterone (DHEA, D4000), 5)8-androstane-3a, 
17^-diol (A7880), and /S-glucuronidase from Helix 
pomatia (G0876) were supplied by Sigma (Saint 
Quentin, Fallavier, France). 

Solid-phase extractions were carried out on 
Bakerbond solid-phase extraction (SPE) columns filled 
with reversed phase octadecyl, J. T. Baker 7020-07, or 
adsorption-phase silica gel, J. T. Baker 7086-03 (J. T. 
Baker, Noisy le Sec, France). 

The characteristics of the urine samples under study 
are reported in Table 1. 



Table 1. 


Characteristics of 


urine samples 


studied 










Testosterone 


Volume used 




Orinc 


Type 


T/E . 


administration 


(mL) 


Origin 


1 


Blank 


1.0 


No 


50 


P 


2 


Blank 


1.7 


No 


50 


P 


3 


Blank 


1.0 


No 


100 


P 


4 


E.S. 


43 


Or 


25 


P 


5 


E.S. 


49 


Or 


50 


P 


6 


E.S. 


33 


Or 


50 


P 


7/ 


E.S. 


2.3 


Or 


50 


P 


8 


E.S. 


30 


Or 


50 


P 


9 


E.S. 


20 


Or 


50 


P 


10 


E.S. 


12 


I.M. 


50 


B 


11 


E.S. 


15 


I.M. 


50 


B 


12 


E.S. 


4.6 


I.M. 


50 


B 



Blank = urine from drug-free male. E.S. = testosterone excretion. 
study urine from male. T/E = area ratio from steroid GC/MS screen. 
Or: oral testosterone undecanoate, 2x40mg/day. I.M.: intramuscu- 
lar testosterone propionate, 50 mg. P: Faculte de Medecine, Pitie 
Salpetriere, Paris. B: Institute Municipal de Investigatio Medicale, 
Barcelona. 
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Urine 



L/L extraction 



aqueous extract 

I 

US extraction 
C18 
methanol 

I 

f^Glucuronidase 
Hydrolysis 

IVL extraction 



ether extract 

US extraction 
silica gel 
dichloromeihane / hexane (25/75) 



CHOLESTEROL" 



ether extract** 

I 

US extraction 
silica gel 
ethyl acctate/hexane (50/50) extract** 



Semi-prep HPLC/ CI 8 
acetonitrile/water (46/54) 



Fraction 1* 
Fraction 2* 



TESTOSTERONE 
DHEA+ANDROSTANEDIOL 



Figure 1. Flow chart of steroids extraction and purification; * GCf 
EI-MS of acetylated derivatives; ** GC/El-MS of TMS derivatives. 



Preparation of steroids 

The flow chart of steroids extraction and purification 
appears in Fig. 1 . 

Extraction of free cholesterol. After alkalinization to 
pH 10 with solid buffer (Na.CO., + NaHCO.-,; 1:1, w/w), 
free cholesterol was separated from other conjugated 
steroids by liquid/liquid extraction with diethyl ether. 
The cholesterol was recovered from the ether phase by 
evaporation to dryness while the aqueous phase was 
kept for conjugated steroid extraction. 

Purification of cholesterol. The above dried ether 
extract was redissolved into a mixture of dichlorometh- 
ane and hexane (5:95, v/v) then applied to a silica gel 
SPE column. The cholesterol fraction was eluted with a 
dichloromethane + hexane mixture (25:75, v/v). 

Extraction of conjugated steroids. After cholesterol 
extraction, the alkaline aqueous layer was first returned 
to neutral pH and then subjected to SPE extraction on 
C18 columns (1 g of reverse phase for 25 mL urine) 
with methanol. 

Enzymatic hydrolysis of conjugated steroids. The dried 
methanolic residue was redissolved in 10 mL of 0.05 M 
acetate buffer (pH 5.5) and 0.25 mL of yS-glucuronidase 
was added as supplied. Incubation was carried out at 
55^Cfor3h. 

Extraction of hydroly zed steroids. After cooling, ca, 
300 mg of solid buffer (Na2C03 + NaHC03, 1:1. w/w) 
were added. Liquid/liquid extraction was performed 
with diethyl ether (2x50 mL). 

First step of deconjugated steroids purification: silica gel. 
The ether extract of hydrolyzed steroids was redis- 
solved in an ethyl acetate + hexane mixture (5:95, v/v) 
and applied to a sihca gel SPE column. Steroid elution 



was obtained with an ethyl acetate + hexane mixture 
(50:50, v/v). 

Second step of deconjugated steroids purification: semi- 
preparative high-performance liquid chromatography 
(HPLC), The dried extract from silica-gel purification 
was redissolved in 25 \ih of methanol and injected on a 
semi-preparative C18 column: Spherisorb ODS2 
(Interchim; 25 cm x 1cm; 5 jxm). The mobile phase, 
water +acetonitrile (54:46, v/v), was delivered by a 
Merck L-600 pump at a flow rate of 4 mL/mn. Elution 
was isocratic and was monitored by UV detection 
(Kratos (Manchester, UK) Spectroflow 757 at 240 nm). 
Testosterone was obtained in the 13 to 15 mL volume 
range (fraction 1), and the DHEA (dehydroepiandro- 
sterone) and androstanediol mixture was collected 
between 16 and 19 mL (fraction 2). 

Acetylation of steroids, Acetylation of the purified 
extracts was carried out by overnight room temperature 
incubation with a mixture of pyridine and acetic anhyd- 
ride (200 fxL of each). Acetylated steroids were then 
dried in a Speedvac concentrator (Bioblock Scientific, 
Illkirch, France). 

GCI EI-MS analysis, GC/EI-MS analyses" were per- 
formed on a Hewlett-Packard (HP) 5970B mass- 
selective detector Hnked to an HP 5890 gas chromato- 
graph equipped with an HP Ultra-1 (100% methyl 
silicone) fused-siHca capillary column (17 m x 0.2 mm 
i.d.; 0.33 fxm film thickness). The injections were made 
in the splitless mode (1 to 2 [xL). The carrier gas was 
helium. 

The trimethylsilyl (TMS) derivatives were analyzed 
as already described. '-^'^ For acetylated derivatives the 
oven temperature started at 200°C (1 min), increased at 
2°C/min to 250°C, then at 20°C/min to 300°C and 
stayed at the final temperature for 4 min. For choles- 
terol acetate, the temperature increased from 200°C to 
300°C at 15°C/min. 



Isotopic analysis 

GC/C/IRMS analyses were performed on an HP 5890 
gas chromatograph connected to a home-made com- 
bustion furnace (Centre National de la Recherche 
Scientifique— Service Central d'Analyse) linked to a 
Finnigan MAT (Bremen, Germany) 252 isotope ratio 
mass spectrometer. The GC was equipped with an 
HP-1 column (Hewlett-Packard; 100% methyl silicone; 
25 mx 0.32 mm). Helium was the carrier gas (20psi). 
Samples were injected in the splitless mode at 285°C. 
The GC separation began at 80°C and the temperature 
increased to 280X at a rate of 10°C/min. 

The temperature of the combustion oven was %{XfC 
and the oxidative catalyst was a wire of copper oxide 
(0.25 mm in quartz tubing of 0.5 mm). The following 
alkanes were used as internal standards: Ci6, C,8, C20, 
C22, C24 and C28 (Table 2). 

The 6 standard notation for expressing carbon iso- 
tope ratios is defined as the relative difference in 
isotope ratio between the sample and an international 
standard (PDB or Pee Dee Belemnite), calculated as: 



(5*-'cro 



-"^sample ^^ 



PDB 



'00 



R 



xlO^ 



PDB 
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Table 2. '"^C S%o of standard paraffins used 



f 



Paraffins 



-50.97 
-26.61 
-43.95 
-34.03 
-32.02 
-26.43 



0.05 
0.07 
0.11 
0.08 
0.10 
0.16 



where R;^ refers to the ^^C/^'^C ratio of the sample or 
international standard. A typical standard deviation 
associated with these GC/C/IRMS determinations is 

0A%o. 



RESULTS AND DISCUSSION 

This work included two main steps: extraction and 
purification of urinary steroids, and actual isotopic 
analysis. 

The first difficulty that we set out to overcome was 
the limited volume of urine available. Preliminary 
work^ required 200-400 mL of urine. In the doping 
control context, volumes much greater than 50 mL are 
simply not available. Fortunately, new generations of 
isotope ratio mass spectrometers interfaced with gas 
chromatographs reach detection thresholds in the 10 ng 
range under optimal conditions, allowing d%o measure- 
ments of low-level organic compounds. Taking advan- 
tage of this improved sensitivity, we worked with urine 
volumes of about 15-50 mL. For urines with relatively 
high testosterone concentration ([T]^100ng/mL), 30- 
40 m seemed to be sufficient. 

In addition to testosterone, we conducted isotopic 
ratio measurements on testosterone precursors choles- 
terol and DHEA, and on testosterone metabolite 5yS- 
androstane-3a, 17y?-diol. We reasoned that the isotopic 
ratio in the precursors should not be affected by exo- 
genous testosterone contribution, but would reflect the 
natural isotopic ratio for the individual, and in fact 
constitute a kind of 'autostandard', characteristic of 
each individual (Fig. 2). In contrast, the metaboHte 
may reflect a change in isotopic ratio following exo- 
genous testosterone administration. By including pre- 
cursors and metabolites in our study we hoped to 
discover indicators of testosterone administration 
perhaps better than testosterone itself. 

Steroid extraction and purification (Fig. 1) first 
yielded urinary cholesterol (C) by diethyl ether extrac- 
tion (see Fig. 3(a)). Fraction 1 from G^g HPLC (see Fig. 
3(b)) contained testosterone (T) and other compounds, 
and fraction 2 (see Fig. 3(c)) contained the DHEA (D) 
and 5y3-androstane-3a, 17/3-diol (A) mixture. 



"autostandard" 
5 



13, 



C«« 



■ 



Endogenous padiway 
I 

CHOLESTEROL 
I 

f 

DHEA 

I 
I 

t 



Exogenous pathway 



modified 


TESTOSTERONE^ 
i 


^ »3c«. 


f 




I ANDROSTANEDIOL 



Figure 2. Investigated steroids from the androgens metabolic path- 
way. '^ 
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Figure 3. GC/EI-MS control total ion currents of acetylated steroids 
before GC/C/IRMS. (a) Cholesterol fraction, (b) HPLC fraction 1 
and (c) HPLC fraction 2. 

At each main step we checked recovery by 
GC/EI-MS on trimethylsilylated (TMS) or acetylated 
derivatives^'^ ^ (Fig. 1). TMS derivatives form faster 
than acetylated derivatives, which expedites the work, 
and their mass spectra are richer; however silicon is not 
compatible with the combustion step of GG/C/IRMS. 
As in the previous published work,* we conducted 
IRMS on acetylated derivatives. These are remarkably 
stable and have good chromatographic properties. 
Only hydroxyl groups (not enols) get derivatized, so 
that in the example of testosterone, only 2 carbon 
atoms are added to the original 19. Since the measure- 
ment of the carbon isotopes was of the essence, there 
was an advantage in selecting a derivatization that 
would add few carbons and therefore barely modify the 
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Table 3. 


Urine sai 


mple results of S%o measurements 














Steroids d%o 






Differences in d%o 




Urine 


Cholesterol 


DHEA 


Testosterone 


Androstanediol 










samples 


(C) 


(O) 


(T) 


(A) 


T-C 


T~D 


A-C 


A-D 


1 


-24.5 


-23.8 


-26.1 


-27.1 


1.6 


2.3 


2.6 


3.3 


2 


-24.8 


-24.6 


-26.0 


-26.7 


1.2 


1.4 


1.9 


2.1 


3 


-25.3 


-23.9 


-26.3 


-27.2 


1.0 


2.4 


1,9 


3.3 


4 


-24.0 


-24.2 


-30.8 


-31.0 


6.8 


6.6 


7.0 


6.8 


5 


-24.5 


-24.9 


-29.4 


-30.7 


4.9 


4.5 


6.2 


5.8 


6 


-25.4 


-26.0 


-30.8 


-30.0 


5.4 


4,8 


4.6 


4.0 


7 


-^24.6 


-24.4 


-28.3 


-30.8 


3.7 


3.9 


6.2 


6.4 


8 


-24.5 


-23.8 


-28.3 


-31.0 


3.8 


4.5 


6.5 


7.2 


9 


-25.3 


-24.1 


-28.5 


-31.5 


3.2 


4.4 


6.2 


7.4 


10 


-24.0 


n.a. 


-27.7 


-31.9 


3.7 


n.a. 


7.9 


n.a. 


11 


-24.3 


n.a. 


-28.4 


-29.0 


4.1 


n.a. 


4.7 


n.a. 


12 


-23.8 


-22.9 


-28.3 


-27.5 


4.5 


5.5 


3.7 


4,7 


n.a. = not available. 

















isotopic ratio of the molecule under study. All com- 
pounds of interest were identified as acetylated and 
trimethylsilylated derivatives by comparison to authen- 
tic reference standards. The GC/EI-MS chromato- 
grams of the acetylated fractions submitted to 
GC/C/IRMS analysis appear in Fig. 3. During the 
steroid preparation we maxiniized recovery at the 
expense of purity. This is because the ^^C and ^^C 
homologs of a given compound may get partially 
resolved, so that excessive fractionation may lead to 
artefactual enrichment in one or the other isotope 
(isotopic discrimination). 

First of all, we controlled the influence of acetylation 
on steroids IRMS. Aliquots of testosterone were 
treated with different quantities of acetic anhydride and 
pyridine. The results ((5%o= -30.2 ±0.4) indicated that 
acetylation was not discriminatory towards isotopic 
ratio measurement. 

The results of the isotopic measurements for 
standard paraffins appear in Table 2, and those for the 
steroids in each urine appear in Table 3, For urine 
samples 10 and 11, the low volume of urine available on 
the one hand and/or the loss of compounds during 
purification on the other hand, precluded analysis for 
DHEA. As expected, precursors' 67oo values were not 
affected by exogenous testosterone administration. On 
the other hand, for testosterone and its metabolite, d%o 
values were cleariy decreased. With regard to testoster- 
one, our results (Table 3) appear comparable to those 
of ' Southan et al} (blank urine <5%o 
testosterone =-26.6 ±0.25; excretion study urine d%o 
testosterone = -30.4 ±0.42). Between blank urines 
and excretion-study urines, (5%o testosterone values 
[and (3%o 5)8-androstane-3a, 17)3-diol values] were signi- 
ficantly different (Student t-test T = 7.2109, p = 0.0001) 
[and T = 4.1238, p = 0.0021, respectively]. We noticed 
that post administration urine sample 7 with a T/E ratio 
of only 2 had a large difference of 6%o values between 
(G or D) and (T or A). 

We calculated four new variables, namely the differ- 
ences in d%o between T, or else metabolite A on the 
one hand, and precursor C or D on the other hand, and 
referred to them as T-C, T-D, A~C, A-D. Next 
we compared blank urines and excretion-study urines 
according to these four new variables and found all four 
sets of differences to be significant, with the clearest 
differences for T- C and A - C, most likely due to the 



availability of nine (for C) rather than only seven (for 
A) users' data points. 

Choosing the two new variables with the most signifi- 
cant differences, we plotted Fig. 4 showing (5%o testo- 
sterone -<5%o cholesterol) as a function of 6%o andro- 
stanediol -d%o cholesterol). 

The urines investigated fall into two classes: 

— blank urines, 

— testosterone excretion-study urines. 

Two populations became evident in Fig. 4: one 
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Figure 4. d%o differences between testosterone and precursor choles- 
terol as a function of d%6 differences between androstanediol and 
precursor cholesterol, for the urine samples investigated. Points 
marked O correspond to testosterone from excretioii-study urine and 
those marked ■ from blank urine. 
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corresponding to endogenous natural testosterone, and 
another where exogenous administration took place. 
For blank urines, there were ^w^ variations of 6%o 
values among the different representatives of the meta- 
bolic chain. 



CONCLUSION 

This method of analysis holds great promise for resolv- 
ing cases where testosterone doping is suspected. It 
allows classification of athletes' urines into 2 catagories: 

— undoped: natural ^^C d%o testosterone not greater 

than about — 27%o 
— doped: *^C 6% testosterone greater than about 

-27%o. 

The volumes of urine required are in agreement with 
volumes normally collected for doping control. 
However, to validate the present GC/C/IRMS method, 
it would be necessary to investigate a greater number of 
urine samples from different ethnic groups and from 
subjects with different dietary habits, among other 
things. This would be possible with the collaboration of 
other IOC-accredited doping-control laboratories. 
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Androstanediol and 5-androstenedioI 
profiling for detecting exogenously 
administered dihydrotestosterone, 

epitestosterone, and 
dehydroepiandrosterone: Potential use 

in gas chromatography isotope ratio 
mass spectrometry 

Cedric H.L. Shackleton,* Esther Roitinan,* Andy Phillips,t and Tony Chang* 

*ChUdren's Hospital Oakland Research Institute, Oakland, California. USA; and fMicromass, 
Wythenshawe, Manchester, United Kingdom 

The basis of a potential method for confirming intake of four natural androgens (testosterone epixestosterone 
Moelsterone and dehydroepiandrosterone is presented. The method relies on tsolatmg romunne a 
^^M^ZtLng androsLediol and androstanediol metabolites of these natural steroids and analyz- 
Z heir "c content b. gas chromatography, combustion, isotope ratio mass spectrometry The steroids .ere 
lowered from urine by conjugate hydrolys:s .ith a Helix pomatia preparation (sulfatuseand ^-glucuron.dase^ 
GrardT reagent separation to obtain a nonketonic fraction, and Sephade. IM-IO chromatography for 
Zmcation LtaboL appropriate for all of the natural steroids could be separated (as d.acetates) by gas 
purification. Metaomies pp P J J fi).androstane-3a.]7a-diol (epitestosterone as 

chromatography on a DB-J/ capillary coiumn vu.. ju iu h/ , , . „,^„^ ?« itd ,/;„/ /w^fc,,- 

nrecursory 5a (and p}.androstane-3a.J7Miol (testosterone as precursor): S-androstene-S^.H^dwl (dehy 
loepalosteone precursor); and 5a-andros,ane.3a.l7p- (and 17a-) dial (dlhydrotestosierone precursor. 
Measurement of the ' C content of the specific analytes after ingestion of the androgen P-c^rso. dem^str^^^^^^ 
a lowering ofS^Cfoa value compared to normal values. Typically, in the male individual studied & C%c values 
taluLponenis .ere -26 to -27 before drug administration and -29 to -30 at 6 ^ f^r, the latter vaU.s 
reflecting those obtaining for commercial synthetic Steroid compared to in vivo synthesized steroid mile- 
tH the metabolisr! of the steroids .as as expected this .as not die case for ^^^^;;^^^_ 
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Zn a process previously kno.nfor unnatural anabolics but not for natural hormones. The isolation, piinfica- 
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Introduction 

Recent communications by Southan et al.,' Becchi et al.,2 
Aguilera et al.,-" Horning et al./ and ourselves^ addressed 
the use of isotope ratio mass spectrometry (IRMS) to detect 
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testosterone (T) misuse in sports. Testosterone commer- 
cially synthesized from plant precursors has a lower C 
content, reported as the 6'-'C%c value,^ compared to endo- 
genously produced steroid, this is because synthetic testos- 
terone tends to be made from a plant species (usually. soy) 
with low *-C content (5'-'C%q <-30) while our bodies (and 
their chemical products) originate from^a variety of plants 
that are a mixture of relatively high i8^~C%c -12 to -20) 
and low {d'^C%o -23 to -35) values.^ Typical values for 
human endogenous steroid products measured free pr as 
acetate derivatives by different investigators '-^ give 5 C%c 
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values ranging from -24 to -28. The publications of 
groups who have worked in this field suggest that values of 
around -29 and below for urinary testosterone and its 
metabolites is conclusive evidence of exogenous testoster- 
one administration.'"^ 

Testosterone is not the only natural androgen-like com- 
pound used by athletes. Others include epitestosterone 
(epiT), dehydroepiandrosterone (DHEA), and dihydrotest- 
osterone (DHT). While epiT is not androgenic, it has been 
administered to mask the results of the commonly used 
T/epiT ratio. The greater than 6 value for the ratio adopted 
as proof of misuse^ can be normalized by self-administering 
epiT as well as testosterone. DHT, the 5a-reductase- 
produced metabolite of testosterone, is itself a potent an- 
drogen which has in recent years been shown to be the 
subject of misuse.** DHEA oral administration is an inter- 
esting problem. While it has been banned by the Interna- 
tional Olympic Committee (IOC), it- is freely available at 
low cost in the United States marketed as a "nutritional 
supplement." The health and anti-aging properties of this 
steroid, although less than well proven, are being widely 
touted. DHEA itself is a weak androgen and only a minimal 
. amount, -probably "^fr^^s converted to testosterone. While 
not even a C,9 steroid, pregnenolone (in pill form) is also 
freely available in the United States and is being recom- 
mended for daily use by elements of the "health food 
industry." Pregnenolone has not been banned by the IOC 
but this may be anticipated if its ingestion is perceived to 
contribute to androgen synthesis. 

Our previous study demonstrated the use of IRMS for 
confirming testosterone administration by measuring the 
*^C content of its metabolites 5a- and 5^-and^ostane- 
3a,l7/3-diols. While these are not major steroid compo- 
nents, accounting for only about 4% of total testosterone 
metabolites,** they are structurally closely related to the 
precursor, particularly in contrast to the quantitatively im- 
portant metabolites androsterone and etiocholanolone. Not 
only that but it is believed that in humans they are not 
formed to a significant extent by reduction of 17-oxo- 
steroids.** The other natural steroids potentially misused also 
metabolize to androstane- or androstenediols (Figure 1), 
probably to a similar extent as does testosterone (3-5%), 
although diols are probably relatively more important in 
epitestosterone metabolism since little of this steroid is 
oxidized by 17a-hydroxysteroid dehydrogenase to 17- 
ketosteroids. Our previously described methodology^ has 
been refined to encompass all of these metabolites, thus 
allowing comprehensive evaluation of natural hormone mis- 
use through conducting a single gas chromatography (GC)/ 
combustion/IRMS analysis. While this has been a pilot 
study, we believe that with further development and evalu- 
ation the methodology will be useful for routine screening 
use and may replace the T/EpiT ratio and other parameters 
currently used in doping control. 



Experimental 

Materials 

DHT, epitestosterone, androstanediols, androstenediols, and other 
authendc steroids were obtained from Sigma Cheniical Company 
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Figure I Diol metabolites of androgens and pregnenolone. The 
following abbreviations are used: 5aAD, 5a-androstane-3aJ70- 
diol; 5^Aa 5/3-androstane-3a,17^-dio!; 17a,5aAD, 5a-andro- 
stane-3ff,17ff-diol; 17a,5^AD, 5^-androstane-3a,17aj-dioJ; ^ AD, 
5-androste^e-3/3,17^-dio!; and A^PD, 5-pregnene-3/3,20a-dtol. 
5(i-Androstane-3a,17a-diol as a DHT metabolite is still contro- 
versial, so it has been bracketed. Not shown are the minor but 
significant testosterone, DHT, or epiT metabolites 5a- 
androstane-3^J7^ {and 17a)-diois. 



(St. Louis, MO). DHEA and pregnenolone in "dietary supplement" 
tablet form were marketed by Natron (Chatsworth, CA).and Op- 
timal Nutrients (Foster City, CA), respectively. The a'-'C%c values 
of acetates of these reference steroids were between -30 and -32. 
All solvents were of analytical grade. 



Urine sample analysis 

A representative urine sample was prepared for method evaluation. 
It was composed of an equal proportion of daily 24-h samples of 
urine from 15 male and 15 female individuals. 

In addition, steroid metabolites excreted by a male adult after 
steroid ingestion were studied. This individual gave written in- 
formed consent. In separate experiments conducted 2 weeks apart, 
50 mg of testosterone, DHT, epiT, DHEA, and pregnenolone were 
taken orally for 2 days. Urine was voided 3 and 6 h after the second 
administration, but only the second sample was collected and 
analyzed. In addition, collections were made 3 and 6.h after 
co-administration of 50 mg of testosterone and 5 mg of epitestos- 
terone. The 6-h time period was chosen because Schiinzer et al.J" 
found maximal excretion of androstanediols at that period after 
steroid ingestion. 
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Preparation of steroid extracts for GC/combustion/ 
IRMS 

The basic methodology was described previously although modi- 
fications have been m'ade for simplicity .-*' The principal change has 
been deletion of a bismuthate oxidation step. In brief, 30 ml of 
urine were extracted by Sep-pak*" and hydrolyzed by Helix 
pomatia enzymes. Whereas in the method reported previously,^ 
Girard separation was undertaken on the hydrolysate directly, in 
this study the steroids were first extracted by Sep-pak cartridge. To 
the steroid extract was added 0.5 ml of acetic acid and 200 mg of 
Girard reagent T (Sigma Chemical Company, St. Louis. MO). The 
reaction was allowed to proceed for 30 min at 100°C whereupon 
the reaction tube was cooled and low polarity nonketonic steroids 
extracted with 2 X 3 ml of isooctane/methylene chloride (2:1). The 
extract was washed with 0.5 ml of 10% NaOH, and 0.5 ml of water 
and fmally dried with a few milligrams of anhydrous sodium 
sulfate. Once dried, the steroid extract was purified on mini- 
Sephadex LH-20 columns (Pharmacia Biotech AB, Uppsala, Swe- 
den) prepared in glass wool-plugged Pasteur pipettes (dry mass 
0.5 g, bed size 60 X 5 mm inside diameter). The Sephadex LH-20 
was stored in the solvent system (cyclohexane/ethanol, 4:1) to 
allow it to maintain a swollen state. The extract was applied in 0.2, 
0.2, and 0.4 ml of the solvent system, allowing each application to 
absorb into the bed. Another I ml of solvent was added directly to 
the absorbent bed, and all of this initial eluant (1.8 ml) was 
discarded. The nonketonic androstanediol fraction was recovered 
by eluting the column with 1.4 ml of the same solvent. The 
steroid-containing fraction was dried and following addition of 1 
ILO of 5Q:-androstan-3p-ol internal standard was acetylated over- 
nisht with 100 /xl of pyridine and 2(X) pA of acetic anhydride. The 
derivative was dried, dissolved in cyclohexane, and analyzed by I 
GC/mass spectrometry (MS) and GC/combustion isotope mass j 
spectrometry. 



Gas chromatography/mass spectrometry 

Authentication of the structures of the steroids present in the 
steroid fraction was achieved by GC/MS utilizing an HP 5971 
MSD instrument (Hewlett-Packard, Palo Alto, California, USA) 
with a DB-17 column (30 m, 0.25 mm inside diameter, 0.25 /xm 
film thickness; J&W Scientific, Folsom, California, USA). 



ratio MS of androgen metabolites: Shackleton et ai 

For separation of the steroid acetates the following instrument 
conditions were utilized: injector 260X, interface 280°C, splitless 
inieclion Program: after injection at 50°C a 1-mm hold, then 
30°C/min to 270X and 0.5^C/min to 282°C. Mass spectra were 
obtained by scanning a 50-650-amu range. Component structures 
were confirmed by comparing urinary and authentic steroid spec- 
tra Molecular ions of the androstanediols and androstenediols 
were small but major ions were formed by.— OAc removal (M-60 
and M-60-60). 

Gas chromatography/combustion/isotope ratio mass 

spectrometry 

This was performed on a Micromass isochrom isotope ratio mass 
spectrometer (Micromass UK Ltd., Wythenshawe, Manchester, 

■ UK) as previously described.^ Steroid separations were conducted 
on a DB-17 column identical with that used for GC/MS. Analysis 
of the steroid containing fraction took 20 min. '^C isotope content 
(measured as 6'-^C%c) was determined for androstanediols and 
androstenediols and the endogenous reference compounds (ERCs), 
preenanediol, and pregnanetriol. In our previous communication 
we'used pregnanediol as the ERC, but pregnanetriol has an ad- 

: vantage because it is in a region of the chromatogram less subject 

; to contamination and larger amounts (than pregnanediol) are ex- 

■ creted in adult males and in women during the greater part of their 
\ menstrual cycles. 



Results and discussion 

The analytes and their separation 

Androstanediol and androstenediol metabolites have for 
some years been included in studies on the detection of 
endogenous steroids. '^-'^ We have detected three andro- 
stenediols and six androstanediols in urine extracts (Table 
I). The probable origins of these steroids are as follows: 
5-androstene-3/3,17/3-diol is a metabolite of DHEA; 
5-androstene-3/3,l7a-diol may be a side product of conver- 
sion of pregnenolone to 17-deoxysteroids'^ or be formed by 
l7a-hydroxysteroid dehydrogenase acring on DHEA; 5^- 



Table 1 Retention indices an 



d relative quantitative importance of urinary androstanediol and androstenediol components 



Steroid 



5a-Androstane-3/3-ol (IS) 

Androstenediol (unident.) 

5)3-Androstane-3Q!,17a-diol 

5^-Androstane-3a,17/3-diol 

5tf-Androstane-3a,17at-dio( 

5a-Androstane-3a,17j3-dio! 

5-Androstene-3i3,17a-diol 

5a-Androstane-3/3,17a-diol 

5-Androstene-3i3,17j3-diol 

5a-Androstane-3^,17/3-o! 

Pregnanediol (ERC) 

5-Pregnene-3^,20a-diol 

Pregnanetriol (ERC) 



Rl 



2866 
3132 
3192 
3217 
3230 
3241 
3279 
3285 
3293 
3300 
3406 
3483 
3645 



HP 



10.0 
7.3 

32.0 
4.7 

14.0 
8.7 
1.0 

22.0 

-1.0 



Relative importance (% total) 



/3GiucA 



9.7 
11.1 
33.1 

3.1 
16.8 
23.8 

2,2 

1.3 
--1.0 



^GIucB 



1.0 
52.0 
10.0 
15.7 
20.2 
NM 

1.4 
--1.0 



„e,„.ion «... and .ppro«,™.. ""■^'^r^'^TST^Tj^if^^^^t^^ T'^liS.^^'Z't^. oS.SS 

compounds. 
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and^ostane-3Q:,17^-diol and 5a-androstane-3a,17P-diol are 
testosterone metabolites and the latter is also a DHT me- 
tabolite; 5a-androstane-3p,17p-diol is a DHT and testos- 
terone metabolite; epitestosterone gives rise to 5a (and 
5j3)-androstane-3a,17a-diols and 5a-androstane-3/3,17a- 

diol. 

Separation of all these steroids from urine as diacetate 
derivatives is shown in Figure 2, and the chromatogram can 
be considered average because the sample was prepared 
from equal proportions of 24-h urine collections from 15 
male and 15 female adults. The chromatogram, the best that 
could be achieved within a practical time (30 min), shows 
that almost all steroids can be baseline separated. The ear- 
liest eluting androstenediol has not been identified although 
it was shown not to be 5-androstene-3aJ7i3-diol, 
4-androstene-3j3,17a (or p) -diol, or 4-androstene-3a,17a 
(or 17^) diols. 5-Pregnene-3i3,20a-diol is a pregnenolone 
metabolite and the ERCs pregnanediol and pregnanetriol are 
metabolites of progesterone and 17-hydroxyprogesterone, 
respectively. Regarding the elution properties of the group, 
the following elution order applies: 3Q:-hydroxy-5P, 3a- 
hydroxy-5a, BjB-hydroxy-A^, and 3i3-hydroxy-5Q:. Superim- 
posed on this order 17a-hydroxylated steroids, el ute before 
17/3. 
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Figure 2 The contents of the dioi fraction of nornnal urine. The 
upper panel shows the second half of the full steroid diacetate 
chromatogram including the internal standard and ERCs. The 
lower panel focuses on the androstanediols and andro- 
stenediols. The hormonal precursors of the individual metabo- 
lites are listed In parentheses. The inset shows selected ion 
monitoring results of M-60and M-60 + 1 for the androstenediols 
and androstanediols, indicating that ^^C- and mono-^^C-labeled 
steroids exactly co-eluted. 



Table 1 gives the retention indices of the androstanediols 
and androstenediols. The approximate amount of each me- 
tabolite (obtained after H. pomatia hydrolysis) relative to 
the total is also given and compared to values we obtained 
using Escherichia coli )3-glucuronidase and those reported 
by Dehennin,'-' who also used the E. co/z preparation. The 
obvious difference between ^-glucuronidase and H. poma- 
tia results is that 5-androstene-3j3,17p-diol is a minor com- 
ponent of the /3rglucuronidase profile, representing about 
1/15 of the 17a-epimer. With //. pomatia hydrolysis, the 
17i3-epimer dominates reflective of its largely sulfate con- 
jugation. The results and those of Dehennin'^ broadly agree; 
an'' exception is the low excretions of 5/3-androstane- 
3a,17a-diol found in the latter study. The pregnenolone 
metabolite 5-pregnene-3j3,20a-diol, an important compo- 
nent found after H. pomatia hydrolysis, was essentially 
absent from extracts hydrolyzed with ^-glucuronidase. The 
comparative enzyme studies confirmed the advantage of 
using H. pomatia mixed j3-glucuronidase and sulfatase for 
the current studies. 

A desirable feature of the GC separation on the DB-17 
column was that there was no apparent isotope fractionation 
of the intact steroids that would compromise IRMS mea- 
surement. The inset in Figure 2 shows m/z 316 and 317 
peaks (M-60 and M-60 + 1) for androstanediols and m/z 
3 14 and 3 15 for androstenediols, and it is quite evident that 
diol molecules with one *^C label are not even partially 
resolved from completely '"C-containing steroids. 

Steroid excretion and 8% values after DHT 
administration 

It is evident from die chromatogram illustrated in Figure 3 
that two steroids, 5a-androstane-3a,17^-diol and 5a- 
androstane-3a,17Q:-diol, are dramatically increased in size 
relative to normal values (cf Figure 2). Although increase 
in the former metabolite was expected, this was not the case 
for the i7Q:-dioU partly because its producdon from the 
np-diol seemed unlikely and partly because it has not 
previously been reported as 5aDHT metabolite.**- "^-'^ Evi- 
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Figure 3 The steroid fraction following DHT administration. 
Only the central part of chromatogram is illustrated. The major 
metabolites are highlighted and were characterized as Ma- and 
17j3-androstahedio! epimers. In contrast to undrugged state and 
to the situation following testosterone administration, the ratio 
of the amount of 5a-androstane-3a,17p-dioi: to 5^-androstane- 
3a,17j3-diol is reversed. 
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dence that both compounds were metabolites of ingested 
5aDHT comes from the fact that they both have lowered 
IRMS d values (Table 2) whereas normal values (- 26) 
were obtained for 5/3-androstane-3a:J7p-diol, 
5-androstene-3p,17a-diol, and 5-androstene-3pj7i3-dioL 
The finding that a 17a-androstanediol is a significant me- 
tabolite (at"" least in the individual studied) suggests that 
17-hydroxyl isomerization is an important feature of 
5aDHT metabolism. Quantitatively, and from the 6 mea- 
surement (Table 2), it is unlikely that 5a-androstane- 
3o:J7a-diol could have originated by serial activity of 17p- 
(oxidative) and 17a-hydroxysteroid (reductive) dehydroge- 
nase on DHT. Previous studies on testosterone and nan- 
drolone (19-nor-testosterone) have shown little if any re- 
duction of 17-oxo-steroid metabolites following their 
production.'^-'*^ Although human ll^/lla isomerization 
has previously been reported for synthetic anabolics, includ- 
ing trenbolone, which has a conventional (not 17a- 
methylated) ITjB-hydroxy D-ring,^^-'-^ this form of transfor- 
mation has not been reported in natural hormone 
metabolism. Confirmation that isomerization must have oc- 
curred comes from an experiment (to be separately re- 
ported) where 7 mg of [16J6,17--H3]DHT were adminis- 
tered and androstanediol metabolites were isolated. Both 
5a-androstane-3a,17/3-diol and 5a-androstane-3o:,17a-diol 
metabolites had major components retaining three deuten- 
ums. Although production of a 17a-hydroxylated product 
was significant, it must be borne in mind that it is still a 
quantitatively minor metabolite since the total amount of 
androstanediols represents only 10% of the urinary metab- 
olites found after DHT ingestion. '« 

Epitestosterone administration 

Although there are no IOC procedural guidelines governing 
epiT administration to athletes, it has been recommended 
that excretions > 150 /xg/liter should be further investigated. 
Such high excretions together with lowered 6 value of 
metabolites may well provide definitive proof of misuse. 

In our experiment, separate analysis of the total steroid 
fraction (before Girard separation) by GC/MS indicated that 
a large proportion of epitestosterone was excreted un- 
changed (with possible exception of conjugation) as re- 
ported in other studies.'^ This was expected because the 
relatively low activity of l7a-hydroxysteroid dehydroge- 
nase in humans would not contribute to androstenedione 



ratio MS of androgen metabolites: Shackleton et aL 

and its metabolites androsterone and etiocholanolone 
areatly. Although 17-oxidation was not substantial, the ex- 
cretion of androstanediol metabolites isolated after a 50-mg 
epiT administration was significant, and the chromatogram 
contained large peaks with retention times appropriate for 
5p-androstane-3a,l7a-diol, 5a-androstane-3a,17a-diol, 
and a lesser amount of 5Q:-androstane-3/3,17a-diol (Figure 
4). Isotope ratio measurement of the first two peaks showed 
they had highly negative 8 values. The large amounts of 
17a-androstanediols present in this experiment rendered the 
measurement of d values for the other androstanediol and 
androstanediol compounds difficult and inaccurate, but they 
are of course likely to be normal. The amount of epiT 
administered was excessive considering its natural produc- 
tion rate and would not represent a typical amount taken by 
an athlete attempting to evade a positive T/epiT ratio. A 
secondary experiment was performed with a better model 
study, and chromatograms in Figure 4 (lower panel) show 
separation of steroids following a 50-mg testosterone ad- 
ministration and 6 h after a combination of 50 mg of 
testosterone and 5 mg of epitestosterone. When epitestos- 
terone is taken in sports it is taken only to normalize the 
T/epiT ratio in cases where T is being administered. Thus 
the amount taken of epiT would be small compared to that 
of testosterone, particulariy since epiT resists metabolism. 
An increase in the relative peak size of the 17a- 
androstanediols after T + epiT administration was evident 
but IRMS measurement was not conducted, so it is not 
known whether drug administration at this level could be 
confirmed by the isotope ratio technique. 

DHEA administration 

DHEA is rapidly metabolized by reduction to 5-androstene- 
3/3,17/3-diol or conversion to androsterone and etiochol- 
anolone. A chromatogram of metabolites excreted after 
DHEA ingestion is shown in Figure 5 and illustrates a major 
increase in 5-androstene-3p,17p-diol peak size relative to 
the other constituents, and IRMS measurement (Table 2) 
showed lower 6 values for this compound. Interestingly, the 
peak of 5-androstene-3p,17a-diol was not increased in size 
nor did it show reduced 5 value, implying that this com- 
pound is not a metabolite of ingested DHEA. 5-Androstene- 
3^,17a-diol may not even be a major metabolite of in vivo 
produced DHEA since Weusten et al.'^ suggest that it \s 
biosynthesized as a byproduct of the direct conversion of 



Table 2 



6i3c%o values for androstenediol and androstanediol components following steroid ingestion 



Steroid 



Baseline 



DHT 



epiT 



-25.90 
-26.48 
NM 
■25.64 
-24.33 
-25.86 
-25.85 



NM 
26.51 



3035 



1-30.80 



1-29.251 



5^-Androstane-3a,17a-diol 
5^-Aridrostane-3a,17j3-diol 
5a-Androstane-3a,1 7a-diol 
5a-Androstane-3aJ7|3-diol 
: 5-Androstene-3^J7a-diol 
6-Androstene-3i3,17/3-diol 
Pregnanetriol (ERC) ^ 

exogenous synthetic steroids. NM, hot measured. 



27.19 

27.88 

■26.50 



1-30.961 

NM 
1-29.601 

NM 

NM 

NM 
-26.43 



DHEA 



-27.67 

1-^9.601 

NM 

h29.14| 
-26.39 



-26.06 
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Figure 4 GC profiles following epiT administration. Only the 
central parts of the chromatograms are illustrated. The upper 
panel shows dominance of 17a-metabolites following a 50-mg 
epiT dose and these were shown to have significant reduction of 
6^^C%o values. The experiment was repeated following 5 mg of 
epiT administration in conjunction with 50 mg of testosterone, 
providing a chromatogram (middle panel) more typical for ac- 
tual use of epiT as a steroid taken to normalize the urinary T/epiT 
ratio. The lower ("mirror image") panel shows profile following 
testosterone administration alone. 



pregnenolone to 5.16-androstanedien-3j3-ol. Despite the 
prevailing notion that once oxidized, 1 7 )3-hydroxy steroids 
are not reduced to a significant extentj'^-'^ 5a- (and 5/3)- 
androstanediols did give lowered d values. 

Pregnenolone adininistration 

Pregnenolone was primarily metabolized by 20a- 
hydroxysteroid dehydrogenase to 5-pregnene-3/3,20Qr-dioL 
In contrast to the situation after DHEA administration, the 
peak in the chromatogram (Figure 5, bottom), representing 
5-androstene-3p,l7a-diol, when measured against its 17/3- 
epimer, doubled in size. This would support the concept that 
the 17a-diol is a pregnenolone metabolite,, but not one of 
17a-hydroxypregnenoIone or DHEA. '^ IRMS measure- 
ments were not made on the samples collected in the study. 

Practicality of method and comparison to other 
studies ' ■ . 

Optimum IRMS data require baseline separation of GC 
components so that ( I) there is no secondary component 
that;;rnay alter the measured 5 value and (2) integration can. 
be accomplished over the whole peak to avoid a chromato- 
graphic isotope effect.-^ The requirements therefore differ 
greatly from GC/MS (in selected ion-monitoring mode) 
where 100% overiap of components is perfectly acceptable, 
so a major simplification of urinary steroid extracts is nec- 



essary before IRMS analysis to allow complete resolution of 
analytes. Another differing requirement penains to derivat- 
ization. While in GC/MS trimethylsilyl ether (TMS) or 
methyloxime-TMS derivatives are those of choice because 
of their rich mass spectra, providing many ions suitable for 
selective ion monitoring, these derivatives are unsuitable for 
IRMS. It has been found that Si02 formed during combus- 
tion soon inactivates the oxidation catalyst. It would be 
preferable to avoid the use of derivatization altogether, but 
if more than one or two analytes are present in the GC 
chromatogram this is impossible because of increased peak 
width and tailing. While acetylation may appear to be un- 
desirable because it could potentially contribute to isotope 
fractionation during derivative formation,-^ in practice this 
has not been shown to be significant in steroid analyses, so 
the acetates have become the derivative of choice.--^ Al- 
though any additional carbons are undesirable, acetylation 
only adds four to the diols whereas silylation would add six, 
a secondary reason for not using the latter reaction. Choice 
of GC chromatography column is also important. For 
GC/MS steroid analysis of TMS and MO-TMS derivatives, 
nonpolar OV-1 (methylsilicone) type columns (e.g., DB-l) 
are usually chosen because derivatized urinary steroids of 
increasing complexity are spaced almost equidistantly 
within a linearly programmed chromatogram. This is not thcN 
case for separation on polar or medium polarity columns ) , 
where the polarity- and stereochemistry of individual ste-/^y^^ 
roids plays a greater part in separation. It appears, however," ^ ^ \. 
that nonpolar columns give rise to greater isotope fraction- ^ 
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Figure 5 Diol profiles following the admlnistratibh of the A^ 
steroids DHEA and pregnenolone highlighting the appropriate 
analytes for IRMS measurement. Only central parts of chro- 
matograms illustrated. 
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Isotope 

ation between isotopomers than do polar or medium polarity 
columns.--^ This is an undesirable feature for IRMS and can 
lead to compromised results, particularly if peaks are not 
baseline separated or completely integrated from beginnmg 
to end. In our studies, there was no discernible separation 
between ''C and ^^C peaks containing androstanediol, in- 
dicating suitability of the column chosen. It must be borne 
in mind that the greatest degree of isotope fractionation 
occurs for CO. and '^CO. between combustion chamber 
and mass spectrometer collector. 

There have been three major approaches to use of the 
IRMS technique in natural steroid doping confirmation. 
In their pioneering study, Becchi et ah- utilized 
j3-glucuronidase hydrolysis of urinary steroids with low 
resolution silica cartridge fractionation and preparative high 
performance liquid chromatography (HPLC) resolution of 
testosterone, DHEA, and androstanediol fractions. Unnary 
cholesterol, separately extracted, was used as internal stan- 
dard (ERC). Acetylation was carried out preceding GC/ 
IRMS. In an adapted method,-^ they carried out acetylation 
prior to HPLC analysis to improve purity of the isolated 
components but this change had the disadvantage that 
DHEA could not be separately isolated, although 
5-androstene-3i3,17jS-diol could be resolved. This latter 
compound provided the "baseline" value for 3 smce it is a 
precursor of testosterone, not a catabolic product. Use of 
this ERC would not be possible if the method was used on 
an individual who had been taking DHEA in addition to 
testosterone since the androstanediol is a major metabolite. 
However, the fact that 5-androstene-3p,17/3-diol was sepa- 
rately isolated means that the method, essentially un- 
changed, could be utilized for proving DHEA administra- 
tion through 6'-'C%o measurement of the androstenediol. 
In their studies 5a-androstane-3a,I7/3-diol and 5^- 
androstane-3a,l7/3-diol diacetates co-eluted, preventing 
separate & value measurement, but these epimers could 
certainly be separated by choosing a polar GC column. 
Homing et al.^ have also described a technique for IRMS of 
urinary'^ testosterone and metabolites. Their methodology 
also involved j8- glucuronidase hydrolysis, but a novel im- 
munoaffinity column (with selectivity towards l7/3-hydroxy 
steroids) was employed, simplifying the steroid extract by 
primarily retaining testosterone and the androstanediols. 
Testosterone, 5a- and 5i3-androstane-3a,17p-diol fractions 
were individually collected following HPLC of the immu- 
noaffinity column fraction and these were subjected to 
GC/IRMS analysis underivatized. Because the 5a- and 5^- 
androstanediols were separately determined, this ^ method 
can be used to distinguish testosterone from DHT misuse (S. 
Horning, personal communication, 1997). Presumably, their 
method'^could also be used to extract and analyze another 
17j3-steroid, the DHEA metabolite 5-androstene-3p,17p- 
diol. However, as is also the case. in Aguilera's method,-^ 
this steroid could be obtained only from the glucuronide 
fraction unless a different hydrolytic enzyme preparation 
was used. Sensitivity of detection may therefore be a prob- 
lem since the androstenediol is predominantly excreted as 
mono- and disulfate conjugates, not as a glucuronide (Table 
1). The androstanediol products of epiT metabolism could 
not be isolated by this method unless a separate I7a- 
immunoaffinity column was developed and utilized. 



ratio MS of androgen metabolites: Shackleton et al. 

Our approach to the use of IRMS has been somewhat 
different in that we have endeavored to produce a single 
hioh resolution GC chromatogram separating all analytes 
required to definitively establish whether any of four exog- 
enous androgens was being administered. Prior to the GC 
analysis, we have sought to keep procedures low resolution 
to minimize the possibility of isotope fractionation, curtail 
instrument costs and facilitate batch processing. To mini- 
mize GC isotope fractionation, we utilize a medium polanty 
DB-17 column,^-* which fortuitously also allows the sepa- 
ration of 5a- and 5^-androstane-3a,17^-diols, unlike DB- 
1-like phases. In our methodology the low resolution frac- 
tionations include 1) removal of the urinary ketonic steroids 
which amount to about 75% of the total, 2) selection of an 
extraction solvent which only removes steroids equal to and 
below the polarity of pregnanetriol (a further 15% steroids 
and sterols removed), and 3) chromatography mim-LH-20 
columns (which removed about another 2% of onginal 
urinary steroids and a major part of nonsteroidal impurities). 
The final extract of diols and pregnanetriol contains about 
8% in mass of the original urinary steroids. We elected to 
use H. pomatia hydrolysis for deconjugation since this 
improves recovery of 3-monosulfates of 5-androstene- 
3^,l7p (and 17a)-diol and 5-pregnene-3i3,20a-dioL A cnt- 
icism in the= use of H. pomatia in analyses associated with 
doping control is that the enzyme preparation contains 3^- 
hydroxysteroid dehydrogenase which may result in the pro- 
ducdon of testosterone and androstenedione from DHEA 
and 5-androstene-3^,17P-diol, respectively. ^^-^^ However, 
minimal oxidation of A^ steroids occurs if the hydrolysi^s is 
undertaken for a short period at high temperature (55X), 
and in addition, any oxidative products formed would not 
remain in the analyte fraction since they would be discairded 
as Girard hydrazones. 

Overall, the data presented by different investigators are 
remarkably similar in spite of the different methodologies 
utilized. Typically, in each study b'^C%o values for testos- 
terone or metabolites which would be considered negative 
for misuse run around -25 to -27 and those positive -28 
to -31. It would seem that a consensus on discriminant 
value's could be readily achieved and such values be adopted 
as regulatory. 

Influence of peak contamination 
Regarding contamination of chromatographic peaks, it was 
previously stated that IRMS requires homogenous peaks 
and complete baseline separadon for the technique to be 
useful. While this is highly desirable, some degree of a 
secondary component in a peak is tolerable; the question is 
how much? In Figure 6 we provide models of contamination 
that suggest that up to 20% of an extraneous (not originadng 
from administered drug) component may be perniissible 
while still giving drug-positive test results. In the inset to 
Figure 6, we have assumed that a hypothetical 6-30 
"exogenous" analyte is contaminated with a 5 ~25 endog- 
enous component. This component can be of four principal 
types: (1) the identical analyte, but of endogenous origin; 
(2) a co-ekiting different analyte; (3) the tail of a different 
component; or (4) chemical noise- often associated with 
extended solvent front or column bleed. We believe our 
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Figure 6 Influence of contamination of peak on major compo- 
nents The inset illustrates how hypothetically contaminating a 5 
-30 with a 5 -25 contaminant affects the overall 6 value of a 
peak At 20% contamination, the analyte value rises above a 
putative 5 -29 value proposed for a positive drug test. Approx- 
imations are shown in chromatograms for negligible contami- 
nation (upper panel A, 50 mg T + 5 mg epiT administratiori) and 
more serious (lower panel B, no drug administration). The lower 
chromatogram had greater background remaining from sol- 
vent front." The measured contaminant contnbutions are given 
as percentages on the chromatograms. 



methodology excludes Item 2, and Item 1 must be accepted 
to some degree dependent on the amount of suppression of 
endogenous steroids by the administered hormone. Items 3 
and 4 are real problems dependent on the quality of the 
samples and chromatographic separation. In Figure 6A we 
show, an almost ideal chromatogram with the followmg 
strengths: it is from a drug-positive sample so ample steroid 
is present, reducing the relative amounts of chemical noise. 
Such a sample is also likely to have reduced amount of 
endogenous analyte because of hormone suppression. In 
this situation, contamination is limited to the minimal tails 
of adjacent peaks. In an example, we calculate peak con- 
taminations from 0.23% for the major peak to 3.9% for 
5ck:-androstane-3a,l7Q:-diol, quite acceptable values withm 
the context of the method. 

Figure 6B illustrates a more compromised situation. It is 
from\ control (no steroid drug) sample, but the lower 
quality chromatogram should not be considered typical for 
all,c:bntrol chromatograms. Quantitatively much less steroid 
is present in control samples so chemical noise and extra- 
neous peaks contribute to a greater extent. The chromato- 
graphic baseline was sloping, indicating that nonspecific 
compound elution also contributed to the peak contents. In 
this case, we calculate extraneous material contributes be- 



tween 1 .6 and 20% for the different components. In reality, 
in this run only the result of the epi testosterone metabolite 
5a-androstane-3a,17a:-diol may be too compromised; the 
remaining components still show contaminations of <10%. 
Use of this androstanediol analyte is also not essential since 
the other epiT metabolite 5i3-androstane-3a,17a-diol is al- 
ways baseline separated. This chromatogram illustrates that 
the major contaminant may well be nonspecific solvent 
front components ("chemical noise^) rather than tails of 
adjacent peaks. In doping control practice it may well be 
possible to detect 6 values compromised because of this 
form of contamination by incorporating an internal standard 
of known 6 value which is eluted before the elution of the 
androstanediol analytes. The current ERCs elute late m the 
chromatogram when all solvent front components hav^ 
eluted. We propose using 5Q:-androstane-3p-ol as the inter;, 
nal standard (see Figure 2). , f i 6— ^TT .v^+^* 
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In summary, we have in this paper produced evidence that 
our testosterone metabolite methodology-'^ could be im- 
proved and expanded to include metabolites of three other 
natural C19 steroids potentially misused in sport. The me- 
tabolites can be separated in a single chromatogram and C 
could be individually measured by IRMS. For testosterone, 
proof of administration would be a lowered 6 value for 
5a-androstane-3a, 1 7p-diol and 5/3-androstane-3a, 1 7^- 
diol; for DHT, proof would be lowered 5 for 5a-androstane- 
3a 17P-diol and 5a-androstane-3a:,17a-diol but not 5p- 
androstane-3o:,17p-diol; and for epi testosterone, lowered d 
for 5a-androstane-3a,l7Q:-diol and 5/3-androstane-3a,17a- 
diol. In the latter case, lowered. '^C content may also be 
expected for the 17p-epimers as anyone misusing epiT is 
also likely to be self-administering testosterone. DHEA 
administration would be proved by decreased 5 C%o value 
for 5-androstene-3p,17j3-diol. Each steroid drug has at least 
one metabolite separated to baseline so mutual contamina- 
tions need not be a concern. 

We propose that the comprehensive nature of the meth- 
odology and relative simplicity of workup procedure should 
allow it to be a candidate technique for doping control 
application. With development it could be used for screen- 
ing, possibly in place of the classical T/epiT and other 
diagnostic parameters. Clearly, this study is preliminary and 
merely illustrative of potential methodologies: extensive 
controlled studies with variable oral and injectable doses of 
the natural steroids will be necessary to prove the efficacy 
of the technique in regulating drug abuse in sports. 

Finally, we have shown that the pregnenolone metabolite 
5-pregnene-3/3,20Q:-diol can also be analyzed using this 
techntque. While not yet proscribed by sports organizations, 
pregnenolone is freely available from United States health 
food stores and may be banned in the future. Forbidding its 
use would presumably depend on whether its administration 
increases androgen production. Although pregnenolone 
synthesized in vivo is the precursor of all gonadal and 
adrenal steroids, its ingestion is unlikely to significantly 
raise androgen titers. In our single experiment, we did note 
that of the C^g steroids examined, only 5-androsteTie- 
30,17o:-diol showed a significant increase in GC peak size. 
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a findin-- that would support evidence suggesting that the 
compound is a direct metabolite of pregnenolone (Le.,^one 



formed not 



utilizing the accepted 17a- 



1. 



hydroxvpregnenolone pathway). Clearly, detailed studies 
are necessary on the implications of regular pregnenolone 
administration to androgen production. 

Note added at proof 

Since acceptance of this manuscript, we have established 
that the unexpected DHT metabolite 5a-androstane- 
?>a ITa-dioI was essentially formed only after oral drug 
administration. Intramuscular (DHT heptanoate) and trans- 
dermal (Andractim* DHT cream) administration did not 
result in epimerization, 5a-androstane-3a,17p-diol being 
the only major nonketonic metabolite. The 17-epimenzation 
occurring after oral anabolic steroid administration remains 
fascinating, and we are attempting to determine the site of 
this transformation. 
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Analysis of Exogenous Dehydroepiandrosterone 
Excretion in Urine by Gas Chromatography/ 
Combustion/Isotope Ratio Mass Spectrometry 
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A detailed procedure for the analysis of exogenous dehydroepiandrosterone (DHEA) m urme by gas 
chromatography/combustion/isotope ratio mass spectrometry (GC/C/IRMS) has been established for 
detecting doping with DHEA. The average 5-value (parts per thousand difference of C/ C ratio from the 
isotope ratio standard) of 26 synthetic steroids commercially available was -30.1 ±2.6, and was 
significantly lower than that of human endogenous DHEA in urine of the world class athletes who had 
participated m the XVHth Olympic Winter Games (-20.3 ± 2.1, n = 446). Although large mter-mdividual 
variations of urinary DHEA excretion were observed following a smgle oral administration of 50 mg of 
DHEA no significant inter-mdividual difference was found when the excretion of exogenous DHEA was 
monitored m terms of 5-values usmg GC/C/IRMS; the minunum 6-values were observed around 6-8 h 
after the admmistration, and the values returned to the base level at over 72 h after the dosmg. Thus, the 
deviations in 5-values of DHEA and its diol metabohtes are considered to be conclusive evidence for 
detecting dopmg with DHEA. Some successful cases of detection of doping with DHEA from athletes are 
also reported. Copyright © 1^5>9 John WUey & Sons, Ltd. 
Received 17 August 1999; Revised 20 September J999; Accepted 2 J September 1999 



Dehydroepiandrosterone (DHEA) is a major androgenic 
steroid secreted from the adrenal gland. ^ It circulates in the 
blood stream in the free or the sulfated form, and undergoes 
a strong age-related decrease."'^ It is also a precursor of both 
male and female hormone steroids. Dietary supplements 
that contain DHEA or other testosterone precursors are 
commercially available in the US without a medical 
doctor's prescription. In sports societies, DHEA and other 
testosterone precursors have become a serious problem, 
because some athletes are abusing them not only for 
enhancing performance, but also for successfully cheating 
the steroid tests. Therefore, the Medical Commission of the 
International Olympic Committee (IOC) classified DHEA 
into the category of anabolic steroids and related com- 
poundis in 1997. The major basis for detecting the abuse of a 
natural steroid is its absolute or relative concentration. The 
judgement is made statistically by following its concentra- 
tion at reference intervals. 

The recent development of gas chromatography/combus- 
tion/isotope ratio mass spectrometry (GC/C/IRMS) has 
allowed high-precision measurements of isotopic composi- 
tion in each compound."^ The main source of urinary human 
steroids is food cholesterol contained in beef, pork, poultry 
and fish, while most synthetic steroids are chemically 
derived from C3-plant products like soybean phytosterols. 
Thus, the carbon isotope ratio (CIR) of each steroid is 
identical to that of its starting material; the value does not 
depend on the urinary concentration, but is dependent on the 
ratio between an exogenous and an endogenous target 
compound. Previous reports on steroid research by GC/C/ 

*Conespondence to: M. Ueki, Doping Control Laboratory, Mitsubishi 
Kagaku Bio-Clinical Laboratories, Inc., 3-30-1 Shimura, Itabashi-ku, 
Tokyo 174-8555, Japan. 
E-mai!: wd3m-uek@asahi-net.orJp 

CCC 0951-4198/99/222237-07 $17.50 



IRMS have mainly focused on testosterone and some 
other non-intermediate steroid hormones;^'^ little informa- 
tion is available for GC/C/IRMS of exogenous DHEA, 
despite the recent prevalence of DHEA-containing dietary 
supplements. In this paper, we describe a detailed procedure 
for detection of doping with DHEA and other naturally 
occurring steroids by means of GC/C/IRMS. 



EXPERIMENTAL 
Chemicals 

DHEA, 4-androstene-3,17-'dione, testosterone, epitestoster- 
one, epiandrosterone, 5 a-androstane-3a, 17^-diol, 5j?- 
androstane-3a, 17j?-diol, 5a-androstane-3j?, 17^-diol and 
5a-androstan-3j5-ol (internal standard) were obtained either 
from Sigma (St. Louis, MO, USA) or Steraloids Inc. 
(Newport, RI, USA). Androstat-100 (DHEA lOOmg/tablet), 
Schiff-DHEA (DHEA 25mg/tablet), New-DHEA (DHEA 
25mg/tablet), Mylis (injectable DHEA sulfate lOOmg/ 
ample) and DHEA acetate, were obtained from Bodyonics 
(Hicksville, NY, USA), Schiff Products (Salt Lake City, 
UT, USA), Leiner Health Products Inc. (Carson, CA, USA), 
Kanebo Co., Ltd (Tokyo, Japan) and Wako Pure Chemicals 
(Osaka, Japan), respectively. Other steroid products and 
their esters were also obtained from Japanese commercial 
sources as listed in Table 1, and were checked by GC/MS 
before use. Glufatase type A-II (j5-glucuronidase:arylsulfa- 
tase = 42,000 Fishman U:21 ,000 Roy U permL each) from 
Ampidlaria was purchased from Nippon Bio-Test (Tokyo, 
Japan); ^-glucuronidase from E, coli (80 unit/nnL) from 
Boehringer Mannheim (Diisseldorf, Germany); and NBS19- 
limestone, an internationally certified reference material for 
CIR calibration, from NIST (Gaithersburg, MD, USA). All 
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organic solvents were of analytical grade, HPLG grade or 
pesticide analysis grade. Sephadex LH 20 and Bond Elut 
Ci8 LRC 10cc/500mg were products of Pharmacia AB 
(Uppsala, Sweden) and Varian (Walnut Creek, CA, USA), 
respectively. Lipophylic anion exchange gel, triethylami- 
nohydroxypropyl Sephadex LH 20 (TEAP-LH 20X was 
prepared according to the procedure of Axelson et al 



Urine samples 

Two tablets of 25 mg DHEA were self-administered orally 
by five healthy male volunteers. They were informed in 
advance of the details of the human experiments, and their 
consent was obtained. Baseline urine samples were obtained 
before administration, and the subsequent random unne 
samples were collected separately for the first 72 h after 
administration. Real urine samples were collected from 
athletes at in- and out-of-competition tests on a routine 
basis. Reference urine samples (24-h pool) were collected 
from 10 healthy female and 10 healthy male Japanese 
subjects. Urine samples from about 450 athletes who had 
participated in the XVII Olympic Winter Games, Nagano, 
1998, were also analyzed. 

Urinary steroid profiles were examined for all samples 
according to our GC/MS procedure published in the 
literature. "'^^ Urinary concentrations of testosterone, epi- 
testosterone, DHEA, 5a- and 5i5-androstane-3a,17i?-diols, 
androsterone, etiocholanolone, 5a-dihydrotestosterone 
(DHT), and the ratios of the 5a-steroids to the correspond- 
ing 5j5-steroids, were measured. 



Sample preparation 

The method started with fractionation of urinary steroids 
into free, glucuronyl- and sulfo-conjugated neutral steriods, 
enzymatic hydrolysis of the conjugates, and the subsequent 
formation of acetates of the steroid aglycone. 

After centrifugation of a urine sample, 10-20 mL of the 
aliquot were applied onto a Bond Elut Cis cartridge and 
washed with the same volume of distilled water. The steroid 
fraction was eluted with 4 mL of methanol, and 1.5 mL of 
distilled water were added to the eluate. Then the eluate was 
applied onto a TEAP-LH20 anion exchange column 
(1.25 mL wet volume). The free, glucuronyl- and sulfo- 
conjugated steroids were eluted with 4mL of 72% 
methanol, 8mL of 0.4 M formic acid in 72% methanol 
and 8 mL of 0.5 M acetate in 72% methanol, pH= 10.0, 
respectively. Enzymatic hydrolysis of sulfates of 3^- 
hydroxy steroids was done by incubation with 30 pL of 
glufatase at 60 °C for 60 min, and that of glucuronides was 
done with 25 pL of ^-glucuronidase from E, coli at 50 °C for 
60 min. Ketoic steroids in the glucuronide fraction were 
then removed by the formation of hydrazones using 
(carboxymethyl)trimethylammonium chloride hydrazide 
according to a procedure similar to that reported by 
Shackleton et al? A 24 pL aliquot of internal standard 
solution (2.5 pg of 5a-androstan-3/?-ol) was added to the 
steroid aglycones and they were extracted with 5 mL of n- 
pentane. The dried residue of the extract was dissolved in 
100 pL of dry pyridine. The steroid acetate was formed by 
heating with 200 |iL of acetic anhydride at 60 °C for 60 min. 
The excess derivatizing reagent was removed under a 
nitrogen stream, and the residue was re-dissolved in 30 pL 
of cyclohexane. 
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GC/C/IRMS 

An HP6890 series GC instrument (Hewlett Packard. Palo 
Alto CA, USA) was equipped with a 50%-phenylmethyl- 
silicone DB-17 capillary column. (0.25 mm i.d. x30m, 
25 um film thickness) and 2^iL of the final extract were 
injected in the splitless mode using a 6890 auto-sampler. 
The injection temperature was 260 °C, and the oven 
temperature started at 50°C (initial hold 1 mm) and was 
increased at 20°C/min to 250 °C, and then at 5°C/min to 
300 °C (final hold 9 min). The carrier gas was helmm at a 
flow rate of 1 mL/min. The outlet of the GC column was 
connected to a micro glass column packed with copper 
oxide pellets placed in a combustion fiimace maintained at 
850 °C. The combustion gases were passed through a cryo- 
trap for removal of water, and the abundance ratios between 
the dried ^^COz and ^^COj were analyzed on an Isoprime 
isotope ratio mass spectrometer (Micromass, Manchester, 
UK) An electron impact ion source was used with an 
ionization current of 400 pA, and the ions at ni/z 44, 45 and 
46 were monitored by three independent Faraday ion 
collectors. The <5-value of carbon atoms is defined as parts 
per thousand deviation of isotopic compositions from that of 
Vienna PeeDee Belenite (PDB), and is calculated according 
to the following equation: 

CIR ='' C02/''C02 

^^'Csample = [(CIRsampIe " CIRpdb)/CIRpdb] X l,000(7oo) 

For daily analyses, a standard carbon dioxide gas, that had 
been calibrated against the certified reference carbon 
dioxide obtained from NBS19-limestone by reaction with 
85% H3PO4, was used.^^ Negative shifts of the (5-value of a 
sterol due to the formation of an acetate was corrected as 
follows:^'* 



DoH = Dqac + 2m(DoAC - DAc)/n 



where 



DoH' ^^^C for the underivatized steroids 
DoAC- ^^^C for the acetylated steroids 
Dac* <5^^C for the acetylating reagent 
n: number of carbon atom in a molecule 

(for androstanes: n = 19) 
m: number of hydroxyl groups to be acetylated 

(for DHEA: m=l) 



RESULTS AND DISCUSSION 

Measurements of 5-values of commercially available 
syntlietic steroids 

Commercially available steroid standards, or active ingre- 
dients of pharmaceutical preparations, were analyzed for 
their 5-values by GC/C/IRMS without any chemical 
transformation (Table 1). The average <5-value of 26 
different synthetic steroid products was -30.1 with a 
standard deviation of 2.6. The value agreed well with that of 
C3-plant products,^^ and the value was lower than that for 
urinary human steroids. The average ^-values for free 
steroids and steroid esters were -30.2 and -29.9, 
respectively, and no significant difference was found 
between them. 
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Table 1. 5-Values calculated for synthetic steroids 



Product name 

Androstenedione 

Androstenedione 

Stanobne 

Dehydroepiandrosterone 

Dchydroisoandrosterone 

Dehydroisoandrosterone 

New DHEA 

SchiffDHEA 

1 7a-Epitestosterone 

BHP5 

Pregnenolone 

Testosterone 

Testosterone 

Testosterone 

Dehydroepiandrosterone Acetate 

Dehydroisoandrosterone Acetate 

Mylis 

Testosterone Acetate 

Enarmon Deot 

Testinon Depot 125mg 

Testoviron-Depot 

TESTRON DEPOT-S 

Enarmon 

Testinon lOmg 

Testosterone Propionate 

Testosterone Propionate 



Generic name 
4-Androstene-3, H-dtone 
4-Androstene-3, 17-dione 
5a-Di hydro testosterone 
DHEA 
DHEA 
DHEA 
DHEA 
DHEA 

Epitestosterone 
Pregnenolone 
Pregnenolone 
Testosterone 
Testosterone 
Testosterone 
DHEA acetate 
DHEA acetate 
DHEA sulfate 
Testosterone acetate 
Testosterone enanthate 
Testosterone enanthate 
Testosterone enanthate 
Testosterone enanthate 
Testosterone propionate 
Testosterone propionate 
Testosterone propionate 
Testosterone propionate 



Manufacturer 
Sigma Chemical Co. 
Tokyo Kasei Kogyo Co., Ltd. 
Tokyo Kasei Kogyo Co., Ltd. 
Tokyo Kasei Kogyo Co., Ltd. 
Sigma Chemical Co. 
Wako Pure Chemical Industries., Ltd. 
Leiner Health Products Inc. 
Schiff Products 
Sigma Chemical Co. 
Bodyonics 

Tokyo Kasei Kogyo Co., Ltd 
Sigma Chemical Co. 
Tokyo Kasei Kogyo Co., Ltd. 
Wako Pure Chemical Industries Ltd. 
Tokyo Kasei Kogyo Co., Ltd. 
Wako Pure Chemical Industries., Ltd. 
Kanebo Co., Ltd. 
Sigma Chemical Co. 
Teikoku Zoki Pharmaceutical Co., Ltd. 
Mochida Pharmaceutical Co., Ltd. 
Schering AG 

Fuji Pharmaceutical Co., Ltd 
Teikoku Zoki Pharmaceutical Co., Ltd. 
Mochida Pharmaceutical Co., Ltd. 
Tokyo Kasei Kogyo Co., Ltd. 
Wako Pure Chemical Industries., Ltd. 



5-Value 

-28.7 

-26.1 

-28.1 

-31.4 

-33.5 

-34.1 

-30.5 

-30.6 

-33.1 

-31.2 

-30.5 

-28.4 

-28.4 

-28.2 

-35.6 

-34.5 

-27.1 

-32.8 

-26.2 

-26.8 

-27.4 

-29.9 

-30.1 

-29.6 

-30.1 

-28.9 



Reference urine samples from Japanese subjects 

Several key steroids for detection of natural hormone 
doping were measured for 10 healthy female and 10 healthy 
male Japanese subjects. In all cases, 5a- and 5^-androstane- 



3a, 17j?-diols and pregnanediol (P2) were the major diol 
steroids of the glucuronide fraction. In the sulfate fraction, 
DHEA was usually observed as the most intense peak; 
however, there was great inter-individual variations in the 
DHEA concentrations. Typical GC/C/IRMS chromato- 
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Figure 1. Typical GC/C/IRMS chromatograms of urinary steroids of a nornial subject. Top trace shows the abundance ratios of ions /h/z 45/44, 
and the bottom trace shows the normalized mass chromatograms of ions /?i/z44 and 45. X-axis; retention time (sec); From left (a) Standard for 
glucuronide fraction 300 ng each, (b) Urine extract of glucuronide fraction, (c) Standard for sulfate fraction 300 ng each, (d) Urine extract for 
sulfate fraction. Peaks identified by letters^ a,5^-diol; b,5a-diol; c,5-androstane-3a,17/?-dioi; d,5a-androstane-3^,17/?-diol; e,P2; f,DHEA; 
g,epiandrosterone; IS, internal standard; Abbreviations, see Table 4. 
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Table 2. Absolute 
volunteers 



Absolute 5-values 
DHEA 



5-values of DHEA and the diol metabolites, and their ratios to that for pregnanediol obtained from 20 normal Japanese 

Range 



5 a-Androstane-3 a, 17 /?-diol 

5 /?-Androstane-3 a, 17 /J-diol 

Pregnanediol (P2) 

Ratio of S -values (/P2) 
DHEA/P2 

5 a-Aiidrostane-3 a, 17 ^-diol/P2 
5 /?-Androstane-3 a, 17 ^-diol/P2 



Sex 

M 
F 
M 
F 
M 
F 
M 
F 

M 

F 
M 
F 
M 
F 



10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 



Mean 

-19.0 
-18.6 
-16.4 
-15.5 
-19.0 
-17.5 
-20.6 
-20.0 

0.92 
0.93 
0.79 
0.78 
0.92 
0.88 



SDu-l 



0.9 


-17.210-20.8 


1.0 


-16.6 to -20.6 


2.7 


-11.0 to -21.8 


2.4 


-10.7 to -20.3 


1.8 


-15.4 to -22.6 


2.7 


-12.1 to -22.9 


0.9 


-18.8 to -22.4 


0.5 


-19.0 to -21.0 


0.03 


0.86 to 0.98 . 


0.04 


0.85 to 1.01 


0.13 


0.53 to 1.05 


0.12 


0.54 to 1.02 


0.08 


0.76 to 1.08 


0.12 


0.64 to 1.12 



HO 




Cholesterol 



HO 




Pregnenolone 



HO' 




HO 




DHEA 



HO 



OH 





Androstenedione 




Testosterone 



OH 



HO 




P2: Pregnanediol 5 a-Androstane-3 a,17 13 -diol 5 /3 -Androstane-3 a,17 i3 -diol 





Epitestosterone 



HO 



Androsterone 

Figure 2. Metabolic pathways of androgens. 



HO' 
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Table 3. Absolute 5-values of DHEA and the diol metabolites, and their ratios to that for pregnanediol obtained from Nagano Winter 
Olympic athletes (non-doping suspects) 



Absolute S'Values 

DHEA 

5 a-Androstane-3 a, 17 p-d\o\ 

5 ^-Androstane-3 a, 17 ^-diol 

Pregnanediol (P2) 
Ratio ofS-values (/P2) 

DHEA/P2 

5 a-Androstane-3 a, 17 ^-diol/P2 

5 ^-Androstane-3 a. 17 ^-dioI/P2 



Mean 



SDn-1 



Range 



445 


-20.3 


2.13 


-15.6 to -24.1 


352 


-17.5 


3.53 


-10.5 to -24.6 


435 


-20.0 


2.75 


-15.2 to -26.2 


444 


-21.0 


1.65 


-17.2 to -23.8 


375 


0.97 


0.367 


0.77 to 1.13 


349 


0.86 


- 0.163 


0.47 to 1.12 


433 


0.96 


0.098 


0.73 to 1.12 



grams of urinary diol steroids in the glucuronide fraction, 
and of DHEA in the sulfate fraction, obtained from a normal 
subject, are shown in Fig. 1. The ^-values of the four 
steroids obtained from 20 normal subjects are listed in Table 
2. The ^-values were evaluated by a Smimov-Grubbs 
calculation^^ and no outlying data were found by the 
rejection test. In all steroids, the mean (5-value was about 
-19 and they were distributed in the range of -10 to -23. 
No human steroid showed a lowers-value than those for the 
synthetic steroids listed in Table 1, and no sex difference 
was found (Table 2). The ratios of (5-values for DHEA and 
androstanediols to that for P2 are also listed in Table 2. For 
all three steroids, the mean ratios of the ^-values were lower 
than 1.00, and their ranges were between 0.85 and 1.12. In a 
previous report.^ the ^-value of P2 was used as a correction 
factor for diol steroids. Because conversion of DHEA to P2 
does not take place (Fig. 2), the ^-value of P2 is not 
influenced by the administration of DHEA. Therefore, the 
^-value of P2 in a urine sample of each individual can also 
be used for DHEA as a good reference to correct for the 
variation of the ^-values affected by individual food 
customs or by ethnic food differences. 



Reference urine samples from the Olympic Winter 
Games in Nagano 

Absolute ^-values of three target steroids (DHEA, 5a- and 
5^-androstane-3a, 17^-diols), and their ratios to that of P2, 
were measured on about 450 athletes who had participated 
in the XVII Olympic Winter Games in Nagano, Japan. Urine 
samples which had shown any trace of dmg use were not 
involved in this population. The results were evaluated by a 
Smimov-Gmbbs calculation^^ as above, and one or two 
outlying. data per compound were rejected. The calculated 
reference data are listed in Table 3. No information to 
identify the athletes was given to our laboratories by the 
Medical Commission of the IOC, but a majority of the 
subjects were Caucasians. The mean ^-values (Table 3) 
were 1 to 2 units more negative than those for the Japanese 
subjects (Table 2), but these differences were not sig- 
nificant. Further, the ratios to P2 fell within the same range 
as those for the Japanese. The mean ^-value for 5a- 
androstane-3a, 17j?-diol is about 2 units higher than those 
for 5^-androstane-3a, 17j5-diol, and this was also the case in 
normal Japanese subjects (Table 2). No significant sex 
difference was found in this population either. Thus, the 
method proved to be applicable to subjects of either 
Mongoloid or Caucasian ethnicity. 

Copyright © 1999 John Wiley & Sons, Ltd. 



time courses of urinary DHEA and 6-values after oral 
administration of DHDEA 

Oral administration of 50 mg of DHEA resulted in an 
increase of urinary DHEA excretion and a negative shift in 
the ^-values of DHEA, but the profiles of DHEA 
concentration suffered from large inter-individual differ- 
ences (Fig. 3). In all subjects, the ^-values of DHEA 
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Figure 3. Time courses of urinary DHEA concentrations and 5-values 
after oral administrations of 50 mg of DHEA. 
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Table 4. Steroid profiles of some athletes suspected of doping with naturally occurring steroids 



Sample 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



Sex 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 



Concentration (ng/mL) 



Absolute 5- value (%o) 



T 

1210 

4 

14 

11 

4 

4 

29 

64 

5 

2 



ET 
26 
19 

107 
74 
14 
19 
21 
48 
17 
27 



A 

1250 
5400 
10000 
2100 
4550 
5400 
2000 
7180 
7520 
1720 



E 

6060 
2110 
9930 

12000 
3740 
5730 
3750 

24100 
8850 
1890 



DHT 

36 

301 

16 

8 

4 

3 

6 

51 

1 

1 



5 a-dtol 
343 
825 
292 
137 

57 
119 

34 
150 
258 

21 



5 /J-diol 

1490 

67 

369 

449 

51 

169 

146 

1730 

359 

30 



DHEA 

38 

1500 

736 

493 

157 

1593 

2410 

2470 

4030 

4660 



DHEA 
-19.1 
-18.2 
-16.7 
-14.7 
-21.2 
-23.9 
-25.4 
-30.3 
-25.0 
-17.0 



5 a-diol 
-27.0 
-27.3 
-27.1 
-30.0 
-29.0 
-24.0 
-23.8 
-26.7 
-29.2 
-19.7 



5 fi-dio\ 

-27.8 

-17.5 

-28.5 

-29.5 

-28.6 

-25.1 

-22.7 

-28.6 

-29.1 

-22.1 



P2 
-20.0 
-18.3 
-19.5 
-18.0 
-19.1 
-17.5 
-14.6 
-15.7 
-19.2 
-21.1 



Ratio of 5-value (/P2) 



DHEA 
0.96 
0.99 
0.86 
0.82 
Ml 
1.37 
1.74 
1.93 
1.30 
0.81 



5 a-diol 
1.35 
1.49 
1.39 
1.67 
1.52 
1.37 
1.63 
1.70 
1.52 
0.93 



5 fi-d'iol 
1.39 
0.96 
1.46 
1.64 
1.50 
1.43 
1.55 
1.82 
1.52 
1.05 



Abbreviations T: Testosterone, ET: Epitestosterone, A: Androsterone,.E: Etiocholanolone. DHT: Dihydrotestosterone, P2: Pregnanediol 5 a-diol: 5 a-androstane-3 a, 17 
^-diol, 5 ^-diol: 5 )?-androstane-3 a, 17 ^-diol, DHEA: Dehydroepiandrosterone. ^ . 



decreased by 4 to 6 (%o) units within the first 8h, and 
returned to the base levels gradually over 72 h without 
exception, showing the usefulness of the 5-values for 
detection of doping with DHEA. After the intake of DHEA, 
the absolute 5-value of DHEA and ratios to P2 for DHEA, 
5a-androstane-3a, 17i5-diol and 5j?-androstane-3a, 17^-diol 
moved significantly (data not shown), in accordance with 
the metabolic pathways (Fig. 2). Similarly, in all excretion 
studies, no significant changes in the ^-values of P2 were 
observed. Thus, the above results show that the ^^C-contents 
of steroids in terms of ^-values provide an excellent 
parameter to detect doping with synthetic steroids. 

Case studies 

The present GC/C/IRMS procedure has been applied to 
routine doping tests in our laboratories since 1997. Table 4 
shows some actual examples of our tests for athletes who 
had been suspected for doping with naturally occurring 
steroids. Nos. 1 and 2 were testosterone- and DHT-positive, 
according to the conventional criteria based on the steroid 
profiles. An elevated ratio of testosterone to epitestosterone 
was evident in No. 1, and the high DHT concentration and 
elevated ratios of 5a- to 58- hydroxy steroids supported 
doping with DHT in No.2.^^ The negative shift of the d- 
value of 5^-androstane-3a, 17j5-diol after DHT administra- 
tion was negligible because inter-conversion between 5a- 
and 5)5-androstanediols does not occur, as reported in our 
previous paper, ^''^^ Nos. 3-5 were urine samples collected 
from athletes who had admitted the adniinistration of 
androstenedione; For athlete No. 6, information concerning 
recent medication was available, and administration of 
DHEA was evident. 

Athletes 7-1 showed high urinary DHEA concentrations 
of 2410, 7470, 4030 and 4660 ng/mL, respectively. Elevated 
andrdsterone and etiocholanolone were also noted in 
athletes 8 and 9. The absolute 5-value of DHEA, and ratios 
of the ^-values of DHEA, 5a- and 5j?-androstane-3a, 11 p- 
diols to that of P2 in athletes 7-^9, significantly deviated 
from the reference range (Tables 2-4), and the results were 
thus judged to be due to doping with DHEA. In contrast, 
these 5-parameters were not abnormal for No. 10; no signs 
of doping were detected in spite of her high urinary 
DHEA level, showing that exogenous and endogenous 
DHEA are successfully discriminated by our GC/C/IRMS 
method. 

Rapid Commun. Mass Spectrom. 13, 2237-2243 (1999) 



CONCLUSIONS 

The major difficulties in the detection of DHEA doping are 
caused by large ethnic, age-dependent and inter-individual 
variations of urinary DHEA concentrations. Non-doping 
subjects with high DHEA excretion levels are more 
common than those with naturally elevated testosterone. 
Therefore, the frequency of doping with DHEA or other 
testosterone precursors is currently increasing. Previous 
studies by GC/C/IRMS were mainly focused on the 
detection of testosterone doping, and gave some useful 
results.^"^ Because DHEA is a precursor for testosterone, 
additional parameters have to be monitored to discriminate 
between DHEA and testosterone dopings. Our method 
consists of the fractionation of steroid conjugates into free, 
glucuronyl and sulfated fractions, and measurements of ^- 
values of DHEA by GC/C/IRMS. The carbon isotope ratio 
does not depend on the concentration, but is definitively 
dependent on different sources of a target compound. In 
spite of the large inter-individual differences in the urinary 
DHEA concentrations (Fig. 3), suitably small variations in 
the (5-values of DHEA and their ratios to that of 
pregnanediol were found for all human ethnicities (Tables 
2 and 3), thus permitting the potent discriminating power of 
GC/C/IRMS for detecting doping with naturally occurring 
steroids, including DHEA and other testosterone-related 
steroids. 
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Abstract 

We propose a new screening method for testosterone (T) doping in sport. The current method for detecting T 
administration is based on finding a T to epitestosterone ratio (T/E) in urine that exceeds six. The difficulties with T/E are 
that T administration does not always result in a T/E>6 and that a rare individual will have T/E>6 in the absence of T 
administration. Our previous studies reveal that carbon isotope ratio helps to determine the origin of the urinary T because 
the values for T and its metabolites decrease after the administration of exogenous T. In this study, we present a rapid and 
efficient screening sample preparation method based on three successive liquid-solid extractions, deconjugation with E, coli 
3-glucuronidase after the first extraction, acetylation after the second extraction, and a final extraction of the acetates. The 
^^C/'^C of two T metabolites (5p-androstane-3a,17p-diol and 5a-androstane-3a,17p-diol) and one pregnanediol as 
endogenous reference (5p-pregnane-3a,20ct-diol) was measured by gas chromatography-combustion-isotope ratio mass 
spectrometry (GC~C-IRMS) on 10 ml of urine collected fi-om 10 healthy men before and after T administration. Following 
T administration, the '^C/^^C of 5p-androstane-3a,17p-diol diacetate and 5ot-androstane-3a,17p-diol diacetate declined 
significantly from -262%o to -30.8^o and fi-om -252%o to -29.9%o, respectively and the '^C/'^C of Sp-pregnane- 
3a,20a-diol diacetate was unchanged. In addition, the ratio of androstanediols to pregnanediol increased in the post-T urines. 
© 1999 Elsevier Science B.V. All rights reserved. 

Keywords: Steroids; Testosterone 



1. Introduction 

~ . ,^ After 1976, when the use of anabolic androgenic 

^Corresponding author. Tel.: +1-310-825-2635; fax: +1-310- ^'.^' )\ ,L u-u-. ^ u .t, t . 7' i 

206-9077 Steroids (AAS) was prohibited by the International 

E-mail address: rodrigoa@ucla.edu (R. Aguilera) Olympic Committee (IOC), several techniques were 

0378-4347/99/$ - see front matter © 1999 Elsevier Science B.V. All rights reserved. 
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developed to detect these compounds. At present, 
AAS are detected in urine samples by gas chroma- 
tography-mass spectrometry (GC-MS). However, 
pharmaceutical or exogenous testosterone presents 
special challenges as it is not possible to distinguish 
it from natural endogenous testosterone by GC-MS. 

New possibilities for detecting exogenous T 
emerged following reports that the carbon isotope 
ratio ('^C/*^C) of exogenous T was different from, 
that of endogenous T [1]. The ^^C/^^C of natural 
human testosterone is a ftinction of the aggregate 
sum of the ^^C/^^C of the plants and animals we 
consume, and any additional effects of human bio- 
logical processing. Synthetic testosterone is prepared 
from one plant source with an unusually low 
^^C/^^C. These slight differences can be detected 
through isotope ratio mass spectrometry [2-6]. In a 
T administration study that collected urines from 
subjects before and after T administration, we re- 
ported that the ^^C/^^C of urinary T and metabolites 
of T were significantly lower after T, and that the 
^^C/^^C of metabolic precursors of T were un- 
changed [2]. Shackleton et al. [5] confirmed that T 
administration results in lower ^^C/^^C values for T 
metabolites, showed that the values remain low for 8 
days following a dose of 250 mg of T enanthate, and 
demonstrated the potential applicability of the meth- 
od for detecting administration of dehydroepiandros- 
terone (DHEA) and other steroids. These studies and 
others [7] are consistent with the view that carbon 
isotope ratio methods could be very usefiil in discov- 
ering the origin of T and other steroids in an athlete's 
urine. 

The present method for detecting T administration 
is finding a ratio of T to epitestosterone (T/E) in 
urine by GC-MS that exceeds six [8]. While T/E>6 
is an excellent indicator of T administration, it is not 
a definitive test because a few individuals who have 
not used T have a T/E greater than six [9,10], and, 
other factors may alter T/E [11]. Further, since the 
median T/E is ~1 [12], individuals with low or 
normal T/E may take T and not exceed the reporting 
threshold of six, thus a negative report (T/E<6) 
does not exclude T administration. Lowering the 
T/E ratio threshold would result in detecting more 
cases of naturally elevated T/E, but would still allow 
some use of synthetic T. Other indirect means of 
detecting T administration have been discussed [13], 



but unlike ^^C/^^C, none have the potential to serve 
as a direct indicator of T administration. 

If a *^C/ ^^C method is to be usefiil for increasing 
the sensitivity of detecting T administration, it is 
necessary to develop a screening method that is 
rapid, efficient, reliable, and requires a small volume 
of urine. In our first reports [2-4], the method 
required -30 ml and it was relatively slow due to the 
high-performance liquid chromatography (HPLC) 
step. Furthermore, in the interest of understanding 
the method, we determined the ^^C/^^C of several 
compounds: cholesterol, DHEA, androst-5-ene- 
3(3,17p-diol (T precursors), T itself, and T metabo- 
lites 5ot-androstane-3a,17(3-diol (5a-adiol) and 5p- 
androstane-3a,17p-diol (5p-adiol). 

In this paper, we present a new sample preparation 
method that only requires 10 ml of urine, does not 
require HPLC fractionation, and provides chromato- 
grams with excellent separation of the compounds of 
interest and virtually fiat baselines. 



2. Experimental 

2.L Urine samples 

Urines were obtained from two groups of healthy 
male subjects. Subjects A-E were 20-59 years of 
age and were participating in a 25-week study 
concerned with the effects of T on behavior. The 
protocol was approved by the Harvard Medical 
School institutional review board. The subjects re- 
ceived intramuscular T enanthate (300 mg/week) or 
placebo, and urines were collected weekly for 26 
weeks. Subjects F-J were participating in an 8-day 
study to discover the effects of T infiisions on the 
hypothalamic-pituitary-testicular axis. After collec- 
tion of the baseline urine, the subjects received an 
infiision of aqueous testosterone at doses of 7 mg/ 
L7mV24-h for days 1-2, 14 mg/L7mV24-h for 
days 3-4, and 28 mg/1.7mV24-h for days 5-6. 
Timed urine samples were collected on each day. 
The protocol was approved by the Harbor-UCLA 
Hospital Ethics Committee. 

2,2. Reagents for GC-C-IRMS sample 
preparation 

The following steroids were obtained from 
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Steraloids (Wilton, NH, USA): androst-5-ene- 
3P, 17p-diol diacetate, 5p-androstane-3a,17p-diol 
diacetate, 5a-androstane-3a,17p-diol diacetate, 5a- 
androstane-3p,17p-diol diacetate, 5p-androstane- 
3p, 17p-diol diacetate, 5p-pregnane-3a,20o£-diol 
diacetate, 5p-pregnane-3a,l 7,20a-triol-3,20-diace- 
tate, 5a-androstane-3a, 17a-diol, 5a-androstane- 
3p,17a-diol, 5a-pregnane-3p,20p-diol diacetate, 5a- 
pregnane-3a,20p-diol diacetate, androst-5-ene- 
3p, 17a-diol diacetate, pregn-4-ene-3p,20a-diol, 
pregn-4-ene-3p,20p-diol, 5p-pregnane-3a,20p-diol 
diacetate, 5p-pregnane-3p,20a-diol diacetate, 5p- 
pregnane-3p, 20P-diol diacetate, 5a-pregnane- 
3a,20a-diol diacetate, pregn-5-ene-3p,20a-diol 
diacetate, 5a-androstane-3a,17p-diol and 5p-andros- 
tane-3p,17a-diol diacetate. 

Sigma (St. Louis, MO, USA) provided 5a-pre- 
gnane-3p,20a-diol, and Boehringer Mannheim (In- 
dianapolis, IN, USA) provided p-glucuronidase en- 
zyme from E. coli. Solid phase extractions were 
carried out on Bakerbond solid-phase extraction 
columns filled with reverse phase octadecyl silica 
(J.T. Baker 7020-07 and 7020-13, Gallade Chemical, 
Fontana, CA, USA). All solvents and reagents were 
of analytical grade purity. 

2.3. Overview of the analyses 

Each urine underwent two different extraction and 
cleanup procedures and three different MS analyses. 
Firstly, our routine extraction procedure for anabolic 
steroids was perfonned followed by GC-MS [14]. 
This procedure estimated the T/E and the con- 
centrations of T, E, 5p-adiol and 5a-adiol. Secondly, 
the new extraction and derivatization procedure was 
performed, followed by GC-MS to determine the 
identity and purity of peaks. Thirdly, the same 
extract was analyzed by gas chromatography-com- 
bustion-isotope ratio mass spectrometry (GC-C- 
IRMS) to measure the carbon isotope ratio. 

2.4, Routine steroid screen 

The routine steroid screen includes addition of 
[1,2-^H2] testosterone to 2.5 ml of urine, liquid- 
solid extraction on a Bond-Eiut Cjg cartridge, en- 
zymatic deconjugation with p-glucuronidase from E. 
coli, formation of trimethylsilyl derivatives, and GC- 



MS analysis in the selected ion monitoring mode as 
previously described [14]. Concentrations of T, 5P- 
adiol and 5a-adiol were estimated. All urine samples 
were found negative for exogenous anabolic an- 
drogenic steroids. As expected, the T/E of the post-T 
administration urines were greater than six (Table 1). 

2.5, New steroid extraction for screening by 
GC-C-IRMS analysis 

The steroids were extracted, purified, and 
acetylated as shown in Fig. 1. Urine (10 ml) was 
extracted by solid-phase extraction (SPE) on Cjg 
column (500 mg), the conjugated steroids were 
eluted with methanol (8 ml) and the eluate evapo- 
rated to dryness. To hydrolyze the conjugated ster- 
oids, the methanolic residue was redissolved in 320 
fxl of 0.2 M phosphate buffer (pH 7.0), and 80 \xA of 
p-glucuronidase was added as supplied. After incu- 
bation at 60°C for 1 h, the deconjugated steroids 
were extracted by SPE on C,g colunrn (500 mg), by 
washing with 12 ml of methanol-water (20:80, v/v) 
and eluting with acetonitrile (12 ml). Acetylation of 
the extracts was carried out using pyridine (50 \xX) 
and acetic anhydride (50 jjlI) for 1 h at 60''C 
incubation. The reaction medium was evaporated to 
dryness. The dried residue from acetylation was 
redissolved in 3 ml of acetonitrile-water (50:50, 
v/v). The steroid extract was purified by SPE on C,g 
column (1 g and 6 ml capacity). The fraction with 
the androstanediols and pregnanediols was obtained 
by elution with acetonitrile after washing with 12 ml 
of acetonitrile-water (50:50, v/v) and 15 ml of 
acetonitrile-water (75:25, v/v). The derivatized ster- 
oids were dried and dissolved in 25 \l\ of cyclo- 
hexane. This solution was analyzed by GC-MS and 
by GC-C-IRMS. 

2.6. GC-MS analysis of acetylated derivatives 

GC-MS analyses of a standard solution of 
acetylated derivatives of 5P-pdiol, 5p-adiol and 5a- 
adiol, and the acetylated derivatives from the ex- 
tracted urines were performed on a Hewlett-Packard 
(HP) 5890 series II gas chromatograph equipped 
with an HP-50+ (50% phenyl-methylpoiysiloxane) 
frised-silica capillary column (30 mX0.25-min I.D., 
0.15 |JL.m film thickness) linked to an HP 5971 mass 
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Table 1 



Summary of T/E and carbon isotope ratio {h''C%o) data in subjects receiving weekly doses of testosterone enanthate for 7 weeks (subjects 
A-E) and data on urine samples collected from subjects receiving by iniusion for 7 days (subjects F- J) 



Subject 


Urine 


Coliection 
Day 


T/E 


5^pdioI 


Mean 


5|3-adio! 


Mean 


5a-adiol 




Difference 






{5'^C)^ 


Mean 


(5p-adiol)- 


(5a-adiol)- 




















-2529 


(5p-pdiol) 
0.9 


(5a-pdiol) 


A 


1 





2.3 


-25.91 


-26.11 


-26.77 


-27.04 


-25.12 


0.8 










-26.31 




-2731 




-25.46 










2 


49 


61.2 


-25.27 
-25.19 


-25:23 


-33.07 
-33.63 


-33.35 


-29.00 
-28.99 


-28.99 


8.1 


3.8 


B 


3 





0.4 


-25.41 
-25.25 


-2533 


-26.10 
-2636 


-26.23 


-24.63 
-24.65 


-24.64 


0.9 


0.7 




4 


28 


19.7 


-25.64 
-25.81 


-25.72 


-32.23 
-32.17 


-32.20 


-3031 
-30.23 


-30.27 


6.5 


4.5 


C 


5 





0.8 


-24.96 
-25.02 


-24.99 


-24.85 
-24.70 


-24.78 


-24.34 
-2437 


-24.36 


0.2 


0.6 




6 


28 


53.2 


-24.65 
-24.59 


-24.62 


-30.86 
-31.04 


-30.95 


-30.87 
-30.60 


-30.74 


63 


6.1 


D 


7 





1.1 


-25.10 
-25.16 


-25.13 


-25.76 
-25.52 


-25.64 


-23.77 
-23.59 


-23.68 


0.5 


1.4 




8 


28' 


22.3 


-24.72 
-24.48 


-24.60 


-29.92 
-30.01 


-29.97 


-28.63 
-28.42 


-28.53 


5.4 


3.9 


E 


9 





0:2 


-24.16 
-23.66 


-23.91 


-25.80 
-25.62 


-25.71 


-25.65 
-25.66 


-25.66 


1.8 


1.7 




10 


49 


10.2 


-23.32 
-23.28 


-2330 


-30.11 
-30.28 


-30.20 


-30.96 
-30.95 


-30.96 


6.9 


7.7 


F 


11 





\3 


-25.10 
-25.17 


-25.14 


-26.12 
-26.02 


-26.07 


-25.66 
-25.67 


-25.67 


0.9 


0.5 




12 


6 


11.7 


-26.07 
-26.14 


-26.11 


-31.05 
-31.07 


-31.06 


-3031 
-30.32 


-3032 


5.0 


4.2 


G 


13 





U 


-25.61 
-25.83 


-25.72 


-25.81 
-26.15 


-25.98 


-24.59 
-24.64 


-24.62 


03 


1.1 




14 


7 


10.8 


-26:10 
-25.97 


-26.04 


-31.00 
-31.22 


-31.11 


-29.69 
-29.67 


-29.68 


5.1 


3.6 


H 


15 





1.6 


-25.64 
-25.65 


-25.65 


-2633 
-26.59 


-25.46 


-24.72 
-24.85 


-24.79 


0.2 


0.9 




16 


5 


15.4 


-2634 
-25.99 


-26.17 


-31.43 
-31.11 


-31.27 


-31.27 
-31.21 


-31.24 


5.1 


5.1 


1 


17 





0.97 


-25.42 
-2539 


-25.41 


-26.71 
-26.83 . 


-26.77 


-27.25 
-2736 


-2731 


1.4 


1.9 




18 


7 


,14.2 


-2430 
-24.66 


-24.48 


-2837 
-28.43 


-28.40 


-28.99 
-29.13 


-29.06 


3.9 


4.6 


J 


19 





0.91 


-25.84 
-25.74 


-25.79 


-26.84 
-26.82 


-26.83 


-25.72 
-25.50 


-25.61 


1.0 


0.2 




20 


5 


11.4 


-24.73 
-24.82. 


-24.78 


-2930 
-29.40 


-29.35 


-29.43 
-29:51 


-29.47 


4.6. 


4.7 



■selective detector. The injections (2 |jl1) were made 
in the sphtless mode using helium as carrier gas (76 
kPa). The oven temperature was increased from 80°C 



(1 min) to 270°C (6 min) by 15*'C/min, then to 
300''C at 25°C/tnin, and maintained at the final 
temperature for 1 min. 
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Urine 10 ml 



Liquid-solid extraction C^b (methanol: elution) 



Deconjugation ( E.co\l ) 80 pi enzyme, 320 pi buffer pH 7 



Liquid-solid extraction Cib (acetonitrlle: elution) 



Acetylation (pyridine/acetic antiydride 50 pi each ) 



Liquid-solid extraction Cia { acetonitrile-water 75:25. v/v: wash) 

(acetonitrile: elution) 

t 
GC-C-IRMS 

Fig. 1. Flow chart summarizing the sample preparation steps for 
screening urine samples by GC-C-IRMS. 

27. GC-C-IRMS analysis 

GC-C-IRMS analyses were performed on an HP 
6890 gas chromatograph coxinected to a Micromass 
Isoprime isotope ratio mass spectrometer. The GC 
was equipped with an DB-17 column (J&W Sci- 
entific, 50%phenyl-methylpolysiloxane, 30 mXO.25- 
mm LD., 0.25 [xm film thickness). Helium was the 
carrier gas (76 kPa). Samples were injected in the 
splitless mode at 285''C. The GC separation began at 
80°C for 1 min, then the oven temperature increased 
at 15°C/min to 270°C (6 min), then at 25°C/min to 
300°C, and maintained at the final temperature for 1 
min. The temperature of the combustion oven was 
850T and the oxidative catalyst was copper oxide 
pellets (0.5-mm thickness in a 6-mm quartz tube, 60 
cmX65-mm I.D.) 

The symbol 8 is the standard notation for express- 
ing carbon isotope ratios and it is defined as the 
relative difference in isotope ratio between the 



sample and an international standard (calcium car- 
bonate fi-om a fossil, Belemnitella americana) ob- 
tained fi-om the Pee Dee formation in South Carolina 
(Pee Dee belemnite or TDB') [15] and relatively 
rich in ^^C, calculated as: 



d^^C%o = 



•^sample -^PDB 



R 



XIOOO 



PDB 



where R refers to the ^^C/^^C of the sample or 

X 13 y 

international standard and is represented by C%o 
('per mil'). Each extract was injected twice into the 
GC-C-IRMS and the replicate measurements were 
averaged. 



3. Results and discussion 

A principal objective of the new sample prepara- 
tion scheme presented here was to develop a rapid 
method for screening urine samples by GC-C- 
IRMS. To accompHsh this, it was necessary to 
eliminate the HPLC purification step firom our 
previous methods [2-4]. Secondly, we aimed to 
reduce the sample volume requirements firom -30 to 
10 ml or less. Thirdly, a screening method must be 
rapid and efficient, therefore we wished to adapt the 
method to batch processing in order to improve 
sample analysis time and sample throughput. A flow- 
chart summarizing the procedure is shown in Fig. 1. 
The principal features are three successive liquid- 
solid extractions, deconjugation with E. coli P- 
glucuronidase after the first extraction, acetylation 
after the second extraction, and a final extraction of 
the acetates. 

3,L Chromatography 

Carbon isotope ratio measurements require rigor- 
ous attention to detail during sample preparation 
because impurities can result in spurious 6 C%o 
values. Chromatographic resolution is the most criti- 
cal parameter because the isotopic measurement of 
the peaks of interest are altered by coeluting or 
poorly separated peaks. Figs. 2 and 3 show the 
characteristics of the GC-MS and GC-C-IRMS 
chromatograms of our procedure. Fig. 2 shows a flat 
baseline and enough resolution of the three peaks of 
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Fig. 2. Total ion chromatogram, mass speetra of compounds used in GC-MS analysis. A and B=unidentified androstene. C=5p- 
androstane-3a,17a-diol diacetate. D=unidentified androstene. E=5p-androstane-3a,17p-diol diacetate (5p-adioI-diacetate). F=5a-andros- 
tane-3a,17a-diol diacetate and androst-5-ene-3a,17p-diol diacetate. G = 5a-androstane-3a,17p-diol diacetate (5a-adiol-diacetate). H = 
androst-5-ene-3p,17a-dioI diacetate. ] = androst-5-ene-3p,17p-diol diacetate. J=5P-pregnane-3a,20a-diol diacetate (5p-pdiol-diacetate). 
K—5a-^regnane-3a,20a-diol diacetate. L=pregn-5-ene-3p,20a-diol diacetate. 
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Fig. 3. GC-C-IRMS chromatograms from a negative (a) and a positive (b) urine. 



interest. Fig. 3 also has a fiat baseline and back- 
ground characteristic of GC-C-IRMS. Examples of 
the spectra of the peaks of interest and their retention 
times are shown in Fig. 2. 

The characteristics of the chromatograms were 
optimized by three successive SPE extractions. In the 
first step, the conjugated steroids were extracted 
using Cig-SFE [16]. Following enzymatic hydrol- 
ysis, we found that a second SPE step gave higher 
recoveries compared to liquid extraction. In addition, 
the second SPE step substantially improved the 
quality of the chromatograms, and it was accom- 
plished with a minimum volume of elution solvent 

(12 ml). 

In our previous, method [3,4] the acetates were 
purified by HPLC, a procedure which inevitably 
carries some risk of isotopic discrimination. In the 
hew procedure it is important to show that discrimi- 
nation does not occur during the final acetonitrile- 
water (75:25, v/v) wash. To accomplish this we 
determined the ^^^C%o values on the diacetates of 
5p-pregnane-3a,20a-diol, 5p-androstane-3a,173-. 
diol and 5a-androstane-3a,17p-diol after washing 
with 15 and 21 ml of acetonitrile-water (75:25, v/v). 
In order to ensure a range of h^^C%o values and 
heterogeniety, we studied eight, urines obtained firom 
four subjects, before and after T administration. As 



shown in Table 2, the wash volume did not sig- 
nificantly influence the h^^C%o values of the diace- 
tates (;7 = 0.2, before and;? = 0.06, after). In addition, 
we noted that the 15 ml wash eliminated the 
underivatized and monoacetylated steroids, while the 
21 ml wash resulted in some loss of androstanediol 
diacetates. The underivatized keto steroids are also 

Table 2 

Effect of the volume wash of acetonitrile-water (75:25, v/v) on 
the carbon isotope ratio of diacetylated steroids 5p-pdiol, 5a- 
adiol, and Sp-adiol in four pre-T and four post-T urine at the third 

SPE clean-up . 

Urine Compound Volume of Wash (ml) ' 



5p-pdiol 



5p-adio] 



5a^adioI 



15 21 

Pre-T urine 



15 21 

Post-T urine 



-25.82 


-25.70 


-25.36 


-25.64 


-26.11 


-25.12 


-24.78 


-24.69 


-25.14 


-24.65 


-24.48 


-24.07 


-25.07 


-23.09 


-24.62 


-24.62 


-25.90 


-25.56 


-31.60 


-30.95 


-27.04 


-26.09 


-30.95 


-32.58 


-24.36 


-23.52 


-28.40 


-30.94 


-25.08 


-26.88 


-31.11 


-33.10 


-25.48 


-25.34 


-28.91 


-29.24 


-26.46 


-23,52 


-30.74 


-31.99 


-25.29 . 


-26.38 


-29-67 


-29.02 


-25.62 


-26.07 


-29.06 


-31.53 
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eliminated during the first 12 ml wash with acetoni- 
trile-water (50:50, v/v). 

3.2. Analysis time and urine volume 

In our previous publications, the HPLC step was 
rate-limiting with the result that a batch of 10 
samples required nearly 2 days to process [2-4]. The 
new method enables a batch of 10 samples to be 
extracted and analyzed by GC-C-IRMS analysis in 
8 h. In our previous publications [2-4], it was 
necessary to use 30 ml of urine in order to obtain 
satisfactory estimates of the ^^C%o of T. The typical 
male urine received in our doping control laboratory 
contains -40 ng/ml of T, whereas the median 
concentrations of 5p-adiol and 5a-adiol are 121 and 
68 ng/ml, respectively. These concentrations were 
determined by summarizing our database of --10 000 
male urines. The higher concentration of the diols 
enables the new analysis to be carried out on 10 ml 
of male urine. We determined the concentration of 
the diols from the GC-MS screening analysis, then 
selected a sample volume that would provide approx- 
imately 700 ng of each dioL 

3.3. Choice of enzyme for deconjugation 

The three diols of interest are excreted as both 
glucuronide and sulfate conjugates [17], therefore the 
specific advantages and disadvantages of deconjugat- 
ing with p-glucuronidase firom E, coli or H. pomatia 
are considered. The H. pomatia enzyme gives a 
greater yield of sulfates; however, the 3 h hydrolysis 
time is a distinct disadvantage for a rapid screening 
method. E. coli enzymatic hydrolysis takes only 1 h 
due to a high specific activity, which provides 
chrqmatograms with excellent separation of 5P- 
adiol, 5a-adiol, and 5p-pdiol firom surrounding 
peaks. In addition, when H. pomatia was used to 
deconjugate, the chromatograms were more complex 
because several isomers of the diols of interest were 
detected. 

3 A Selection of T metabolites and of andogenous 
reference 

Following a dose of T, only 1 -2% is excreted as T 
conjugates and another 4-5% is excreted as 5p-adiol 



and 5a-adiol [17-19]. Some dihydrotestosterone and 
other minor metabolites of T are detected in human 
urine but the concentrations are too low for carbon 
isotope ratio measurements. The majority of ad- 
ministered T is excreted as androsterone and etioch- 
olanolone. These two steroids are present in large 
amounts (1-3 |xg/ml); however, they are the final 
elimination path for many steroids, therefore the 
effect of T administration on their ^^C%o values is 



13 



diluted. Although we are investigating the C%o of 
androsterone and etiocholanolone, at the present time 
the optimal metabolites of T for ^''C%o analysis are 
5p-adiol and 5a-adiol. 

The endogenous reference concept is important to 
the analysis because the selected compound serves as 
an internal control. The ^^C%o of the endogenous 
reference reflects the diet of the individual and will 
vary among individuals [2-5]. By using an endogen- 
ous reference, one can better estimate the degree of 
incorporation of exogenous T into T and its metabo- 
lites. Furthermore, one can calculate derived vari- 
ables such as the ratio of ^^C%o of endogenous 
reference/metabolite or the difference between the 
^^C%o of the endogenous reference and metabolite. 

In our previous studies, we determined the C%o 
of T precursors cholesterol acetate, androst-5-ene- 
3p,17J3-diol diacetate, and dehydroepiandrosterone 
acetate. We have abandoned cholesterol because the 
origin of urinary cholesterol is not well understood. 
Dehydroepiandrosterone acetate and androst-5-ene- 
3P,17p-diol diacetate provide satisfactory C%o 
measurements [2,3]; however, they are not present in 
sufficient quantities after deconjugation with E. coli. 
In the present assay, the recovery of 5P-pdiol is high 
and its chromatographic properties are excellent. In 
addition, Shackleton et al. report that the ^^C%o of 
5P-pdiol is not affected by T administration and they 
find it to be a good internal reference standard [5]. 

3.5, Detection of testosterone administration 

A principal objective of this work was to de- 
termine if our new method fiirther confinns the 
utility of ^^C^o measurements in detecting T ad- 
ministration. The T/E of the pre-T urines were all 
less than 2.3 (mean =1.1, range = 0.2-2.3). The 
mean post-T urine T/E was 23 (range =10.2-6 1)- 
Tll&e data confinn that T administration increases 



USADA 0776 



R. Agiiilera et ai I J. Chromatogr. B 727 (1999) 95-105 



103 



T/E and that the samples are suited for detennining 
the effect of T administration on the 5 C%o of 
andogenous reference and metabolites. 

To strengthen our confidence in the method, the 
analyst conducting the GC-C-IRMS and data reduc- 
tion was blind to the content of the samples and had 
no knowledge of the clinical protocol Table 1 shows 
the T/E and h^^C%o values for 10 subjects who 
submitted pre-T and post-T urines. Subjects A-E 
received T enanthate (300 mg/week) and the post-T 
urines were collected in the 4th or 7th week of 
weekly T administration, and subjects F~J received 
T by intravenous infusion and the post-T urine was 
collected on days 5-7. Following T administration, 
the h^^C%o values for both diols decreased. The 
mean pre-T and post-T h^^C%o values for 5p-adiol 
were -26.2 (C.V.=2.6%) and -30.8 (C.V. = 5.6%), 
respectively. This difference was significant at/7< 
0.001. Likewise the mean pre-T and post-T 5 C%o 
values for 5a-adiol were -25.2 (C.V. = 3.9%) and 
-29,9 (C.V.-3.1%), respectively (/>< 0.001). The 
magnitude of the mean decrease was 4.6 for 53-adiol 
and 4.7 for 5a-adioL These findings confirm that the 
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Fig. 4. Mean carbon isotope ratio values (6'^C^o) of pre- 
gnanediol (P=5p-pdiol), and T metabolites (Ml=5p-adiol), 
(M2 = 5a-adiol) in five subjects who received T enanthate (3a) 
^and five subjects who received T by infusion (3b). Pre-T 5'^C%o 
values are labeled before (B) and post-T 6'^C%o values are 
labeled after (A). . 



h'^C%o of T metabolites decreases following T 
administration. 

As expected, the carbon isotope ratio for 5p-pdiol 
was not affected by exogenous T administration. The 
mean pre-T and post-T h^^C%o values were -25.3 
(C.V. = 2.4%) and -25.1 (C.V. = 3.7%), and these 
values were not significantly different (/? = 0.34). 
These results concur with those obtained by Shac- 
kleton et al. [5], and confirm that the 8 C%o of T 
precursors are not affected by T administration. In 
addition, the h^^C%o values for 5P-pdiol were similar 
to the values observed in our previous work for other 
T precursors: cholesterol (-24.6%o), DHEA 
(-24.3^o), and androst-5-ene-3 p, 1 7p-diol 

(-26.2^*,) [2-4]. 

Fig. 4a and b summarize the data such that the 
consistency of the pre-T h^^C%o measurements and 
the magnitude of the change in the post-T samples 
are apparent. The pre-T and post-T samples are 
shown as pairs with the pre-T 8^^C%o on the left, and 
the post-T values on the right (indicated with arrows 
for subj A). It is noteworthy that the magnitude of 
the post-T change in the h^^C%o of 5P-adiol and 
5a-adiol in subjects I and J (Fig. 4b) is less than that 
of the other subjects. These two subjects were the 
only Asian-Americans in the study and there is 
some evidence that Asians may differ from non- 
Asians in the magnitude of the effect of exogenous T 
on T/E [5]. 

3.6. Additional markers of T administration 

To fiirther elucidate the relationship between the 
6^^C%o of pregnanediol and androstanediols we 
calculated two derived variables, namely the differ- 
ences in h^^C%o between 5p-adiol and 5p-pdiol and 
between 5ct-adiol and 5p-pdiol. As shown in Table 
1, the maximum difference in (5p-adiol)-(5p-pdiol) 
and (5a-adiol)-(5p-pdiol) in urines obtained pre-T 
were 1.8 and 1.9, respectively; these pre-T values 
should be compared to the minimum post-T differ- 
ences which are 3.9 and 3.6, respectively. The 
maximum post T differences were 8.2 and 7.7, 
respectively. A t-test (paired) on the pre-T and post- 
T difference scores for (5p-adioi)-(53-pdiol) was 
significant (p<0.001). Similarly the (5a-adiol)-(5P- 
pdiol) difference scores w.^re; significant (p< 0.001). 
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This confirms that the difference between the 8. C%o 



USADA 0777 



104 



R. Aguilera et aL ! J. Chromatogr. B 727 (1999) 95-105 



9-1 



8- 



7- 



=r 6 
o 
•a 
a 

o 4- 

n 

i 34 



Differences In 6 " C %o Between Pregnanediol and 
Androstanedlols 




J 4 5 ( 
{5p-adlolH5p-pdloI) 



Fig. 5. Testosterone metabolite-pregnanediol 6 C%o values of 
pre-T (•) and post-T (♦) urines collected from 10 subjects. The 
X-?ods is the difference between 5p-adiol and Sp-pdiol (5p- 
adiol)-(5p-pdiol) and the X-axis is Ae difference between 5a- 
adiol and 5p-pdiol (5a-adiol)-(5p-pdiol). 

values for the andogenous reference and metabolites 
accurately discriminate between urines collected 
before and after T administration. Fig. 5 plots these 
difference scores for the pre-T and post-T urines. 
The values on the pre-T urines cluster in the lower 
left and all values are less than 1.9. The post-T 
urines all have difference scores that exceed 3.6. 

The ratio of ^^C/^^C values of the androstanedlols 
(AD) to pregnanediol (PD) has been reported to be a 
useful indicator of T administration [5]. Accordingly, 
we calculated the mean ^^C/^^C of the two andros- 
tanedlols (5a-adiol + 5p-adiol)/2 and the ratio (5a- 
adioH-5p-adiol)/2*5p-pdiol (AD/PD). The range of 
AD/PD ^^C/^^C values for the pre-T urines is 
0.981-1.074, which is in excellent agreement with 
the maximum baseline value of 1.08 reported by 
Shackleton et al. [5]. Further, the AD/PD ratios in 
the post-T urines (range 1.167-1.312) were all below 
1.1, the value suggested by Shackleton et al. [5] to 
distinguish between T users and non-users. 

As far as the acetate group's contribution is 
concerned the h^^C%o values that we obtained are 
very close to those obtained by Shackleton et al. [5] 
and Aguilera [20] even though different source 
batches of acetic anhydride were used. Finally, the 
conclusions concerning a negative or positive case 
are not affected by the discrepancies between deriva- 



tized and free compounds as they remain consistent 
within a normal range variation. In addition, the 
contribution of the acetate group is the same for the 
endogenous references and the testosterone metabo- 
lites. 



4. Conclusions 

We propose a new screening method for . the 
detection of exogenous testosterone administration 
using GC-C-IRMS. The method meets the require- 
ments for use in routine screening. Firstly, only 10 
ml of male urine was required to obtain satisfactory 
estimates of h^^C%o. Secondly, by replacing the 
HPLC step in our previous procedure with three 
successive solid-phase extractions, greater speed and 
efificiency was achieved by processing samples in 
batches. Thirdly, the choice of deconjugating with 
p-glucuronidase from E. coli rather than from H, 
pomatia resulted in high quality chromatograms with 
excellent resolution of the peaks of interest. The 
method gives consistent and reproducible 8 C%o 
values with a mean C.V. for rephcates of 1.6%. We 
confirmed that T administration results in a decrease 
in the h^^C%o values of T metabolites, and we found 
significant differences between the 8 *^C^o values of 
(5p-pdiol)-(5p-adiol) obtained on the pre-T and 
post-T urines, and between the (5p-pdiol)-(5a-adiol) 
of the pre-T and post-T urines. 

We propose that the method described herein be 
used to supplement the T/E results obtained GC- 
MS. In the case of an elevated T/E and normal 
h^'^C%o values there would be no need to notify the 
athlete that additional testing is necessary. The 
sample would be reported negative. With fiirther 
experience, we anticipate that samples with low 
h^^C%o values and T/E>6 could be reported posi- 
tive for T. Finally, the method may detect cases of T 
administration characterized by low 5 C%o values 
and a T/E that is less than six. 
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A rapid screening assay for measuring urinary 
androsterone and etiocholanolone 8 C (%o) 
values by gas chromatography/combustion/ 
isotope ratio mass spectrometry 

Rodrigo Aguilera^*, Thomas E. Chapman^ and Don H. Catlin^-^ 

^UCLA Olympic Analytical Laboratory, Department of Molecular and Medical Pharmacology, University of California at Los 

Angeles, 2122 Granville Avenue, Los Angeles, CA 90025-6106, USA 

^Department of Medicine, University of California at Los Angeles, 2122 Granville Avenue, Los Angeles, CA 90025-6106, 

USA. 



A gas chromatography/combustioii/isotope ratio mass spectrometry (GC/C/IRMS) method is described and 
validated for measurement of d^^C values of the acetate derivatives of urinary etiocholanolone and 
androsterone. The analysis was performed with only 2 mL of urine. The sample preparation consisted of 
deconjugation with ^^-glucuronidase, solid phase extraction, and derivatization with acetic anhydride and 
pyridine. The within-assay precision of two quality control (QC) urine samples ranged from 0^5 to 2.1 CV%. 
The between-assay precision in the same QC urines ranged from 1.7 to 3.4 CV%. Administration of 
testosterone enanthate to a subject resulted in a 6%o decrease in 8^^C values from -25%o (baseline) to 
-31%o. Two weeks after testosterone administration was discontinued, the 5"C values remained 
abnormally low while the urine testosterone/epitestosterone (T/E) ratio returned to less than 6. This 
relatively simple method is useful for rapidly screening a large number of urine samples, including those 
with T/E <6. Copyright © 2000 John Wiley & Sons, Ltd. 
Received 13 September 2000; Revised 13 October 2000; Accepted 14 October 2000 



Detecting doping with endogenous androgens has long been 
an analytical challenge because the main technique in use, 
gas chromatography/mass spectrometry (GC/MS), cannot 
distinguish pharmaceutical from endogenous androgens. 
For this reason, testosterone doping is detected by measur- 
ing the testosterone/epitestosterone (T/E) ratio by GC/MS in 
the --100000 urine samples collected annually by the 
doping authorities.* In less than 1% of all cases, the screen 
finds T/E ratios >6. Some of these cases are T users and 
others have naturally, chronically elevated T/E. The 
current procedure for determining which are users and 
which are non-users is costly and time consuming. 
Typically the authorities conduct a T/E versus time profile 
of past samples from the same athlete or obtain additional 
samples for T/E analysis. The authorities may commission 
or recommend an endocrine evaluation of the athlete. These 
steps are needed before a doping infraction is declared, 
because rare individuals will have naturally elevated T/E, 
and other drugs and conditions may influence the urine 

In the last six years, isotope ratio mass spectrometry 
(IRMS) methods have helped enormously with the complex 
problem of discerning androgen users from non-users. The 
methods capitalize on the difference in '^C/^^C ratio 
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between pharmaceutical T and endogenous human T and, 
therefore, between its precursors and metabolites. GC/C/ 
IRMS methods have been used successftilly to detect doping 
with T,^'^ dehydroeniandrosterone (DHEA),^ and dihydro- 
testosterone (DHT).^'^^ 

While IRMS methods have proved extremely useful in 
detecting the administration of exogenous androgens, one 
disadvantage is their limited capacity to process a large 
number of samples in a short time. Current GC/C/IRMS 
methods are not optimized for rapid screening as they are 
labor-intensive, require large sample volumes, and often 
require preliminary sample clean-up by high performance 
liquid chromatography. This paper describes a new rapid 
GC/C/IRMS screening method based on determining the 
5'^C values of the acetate derivatives of the etiocholanolone 
and androsterone extracted from 2 mL of urine. 



EXPERIMENTAL 
Urine samples 

Urine samples were obtained from two healthy male 
subjects, age 29 and 52, from a 24-week study of the effects 
of T on behavior. Both subjects received weekly injections: 
placebo in weeks 1-13 and 20-24, and T enanthate in weeks 
14-15 (150 mg), in weeks 16-17 (300 mg), and in weeks 18- 
19 (600 mg). One urine from one of the two subjects was 
selected to be the positive quality control urine (QC-Pos). 
Nine urines from the other subject were analyzed. The 
protocol was approved by the Harvard Medical School 
institutional review board and has been previously 
described.^' The negative quality control urine (QC-Neg) 

Copyright © 2000 John Wiley & Sons, Ltd. 
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Figure 2. GC/MS total ion current chromatogram and mass spectra of etiochoianolone 
and androsterone (acetates) from 2 mL urine, (a) Total ion current chromatogram (m/z 
75 to 600). (b) Mass spectrum of etiochoianolone acetate (17.38 mm). (c) Mass 
spectrum of androsterone acetate (17.61 min). 



Gontrbl chart, which was updated with each successive 
assay. Beginning with the fifth assay, the standard 
deviations (SDs) of the <5^^C values obtained in all previous 
assays were used to determine if the latest assay was 
acceptable. If more than one of the four SDs were outside 
the ±2 SD limit the assay was repeated. The within-assay 
precision was determined by preparing five aliquots of QC- 
Pos and QC-Neg in the same batch and injecting each once. 
The between-assay precision was determined by extracting 
one aliquot of QC-Pos and QC-Neg per day for 25 days, and 
injecting each once. 

Rapid Commun. Mass Spectrom. 14, 2294-2299 (2000) 



RESULTS 

GC/MS identification and purity check of human urine 
extracts 

A total ion current chromatogram of a derivatized urine 
extract is shown in Fig. 2(a) and the mass spectra of 
etiochoianolone and androsterone acetate from this extract 
are shown in Figs 2(b) and 2(c). Both have a molecular ion 
of m/z 332 and prominent fragment ions of m/z 256 and 272, 
The relative abundances of the main ion ratios in the 
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Figure 3. GC/C/IRMS chromatograms of m/z 44 (upper), and ratio of 
m/z 45/44 from 1080 to 1 120 s (lower). 



compounds extracted from urine were within 20% of those 
of standards. The chromatogram shows symmetrical peaks 
for androsterone and etiocholanolone acetate, no tailing, and 
no evidence of co-eluting compounds. 



GC/C/IRMS characteristics of etiocholanolone and 
androsterone acetate 

A typical GC/C/IRMS trace of m/z 44 is illustrated in Fig. 
3(a). Reference carbon dioxide gas pulses (20 s width) were 
introduced at 900 and 1150 s. The pulse at 900 s was used to 
normalize the ^*^C values. The acetylated derivatives of 
etiocholanolone and androsterone eluted at 1090 and 1 105 s, 
respectively (18.2 and 18.4min). The 45/44 ion ratio is 
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Figure 4. Quality control chart for the alkane. itiixture showing 
horizontal lines { — —) for the means of Cm (D), C15 (O), and C16 
(x). The vertical bars indicate ih 2SD. 
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Figure 5. Quality control chart for the QC-Neg (lower) and the QC-Pos 
(upper) showing the ^^^C values for acetylated androsterone (D) and 
etiocholanolone (O)- The means (horizontal lines) and the ±2 SD 
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illustrated in Fig. 3(b). The carbon dioxide peak shapes were 
symmetrical with no tailing. The etiocholanolone and 
androsterone acetate peaks were baseline resolved (Figs 
3(a) and 3(b)). 

Systems suitability, quality control, and precision 

After 21 system suitability determinations over 5 months the 
overall means for the C^, C15, and C16 alkanes were -33.1, 
-31.2, and -34.2%o, respectively (Fig. 4). These 21 system 
suitability determinations provided SDs of 0.26, 0.35, 
0.43%o, for the C,4, C15, and C16 alkanes, respectively, 
and the corresponding coefficients of variation (CVs) were 
0.78, 1.14, and 1.25%. 

A GC/C/IRMS assay sequence consisted of a water blank, 
the QC-Neg, the QC-Pos, and up to 30 samples. After 25 
assays over 5 months the overall means for etiocholanolone 
and androsterone acetate in the QC-Neg were -22.9 and 
-22.6%o, respectively, while for the QC-Pos the means 
were -28.4 and -28.5%o, respectively (Fig. 5). For 
etiocholanolone the SDs of the 25 assays were 0.59 and 
0.57%o for the QC-Neg and QC-Pos, respectively, and the 
corresponding CVs were 2.6 and 2.0%. For androsterone the 
SDs of the 25 assays were 0.61 and 0.48%o for the QC-Neg 
and QC-Pos, respectively, and tlie corresponding CVs were 

2.7 and 1.7%. 

The descriptive statistics for the within-assay precision 
experiment on QC-Neg and QC-Pos are shown in Table 1. 
For QC-Neg the SDs were 0.38 and 0.46%o for androsterone 
and etiocholanolone acetate, respectively, and the corre- 
sponding CVs were 1.8 and 2.1%. For the QC-Pos the SDs 
were 0.1 7%o for androsterone acetate and 0.1 5%o for 
etiocholanolone acetate, the corresponding CVs were 
0.6% and 0.5%. 

The between-assay SDs for QC-Neg were 0.78 and 
0.73%o for androsterone and etiocholanolone acetate, 
respectively, and the corresponding CVs were 3.4 and 
3.2% (Table 2). For QC-Pos the SD values were 0.49 and 
0.56%o and the CVs were 1 .7 and 2.0% for androsterone and 
etiocholanolone acetate, respectively. The mean <5 C 
values for androsterone and etiocholanolone acetate in the 
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Table 1. Within-assay precision. Five aliquots of the QC-Pos and 
the QC-Neg were extracted, derivatized and assayed on 
the same day 
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Figure 6. Time-profile of T/E ratio (O), and androsterone (■) and 
etiocholanolone (A) acetate h^^C values after administration of T 
enanthate 100 mg in weeks 14-15, 300 mg in weeks 16-17, and 
600 mg in weeks 18-19. Horizontal line is T/E = 6. 



QC-Neg were -22.5 and -22.7%o, respectively. As 
expected, the mean b^'^C values for androsterone and 
etiocholanolone acetate in the QC-Pos were lower, -28.4 
and -28.2%o. 



Assay throughput 

A batch of 30 samples can be prepared for IRMS analysis in 
about 2 h- The GC/C/IRMS is set up during the hydrolysis 
step and the IRMS analysis begins at the end of the 8-h work 
day. The batch IRMS run-time is about 12 h. Data reduction 
and reporting is performed in about 3 h, thus about 30 
samples can be analyzed and reported in 24 h. The total time 
to analyze a single sample is ^10 h. 

^^C values following testosterone administration 

Figure 6 shows the baseline and post-T <5^^C values and 
T/Es for the subject who received 1 50-600 mg/week of T 
enanthate. Note that during weeks 14-18 of T administra- 
tion no data were available. During three pre-T weeks (7, 8, 
and 13) the mean b^'^C values were -24.5 and -24.6%o for 
etiocholanolone and androsterone acetate, respectively. For 
week 19, the first post-T week, the values fell to -31.0 and 
-30-6%o. In the second post-T week (week 20), the values 
increased slightly to -30.6 and -29.9%o. In the subsequent 
weeks the ^^C values gradually returned to the baseline. 
The mean difference between the 5*^C values before T and 
in week 19 was (y.S and 6.1%o for etiocholanolone and 
androsterone acetate, respectively. The T/E values returned 



Table 2. Between-assay precision. The 5^^C values of acetylated 
androsterone and etiocholanolone in the QC-Pos and 
QC-Neg were measured once/day on 25 days spanning 22 
weeks 





QC-Ncg 5'^C (%o) 


QC-Pos (5"C (%n) 




Etio 


Andro 


Etio 


Andro 


Mean 


-22.7 


-22.5 


-28.2 


-28.4 


SD 


0-73 


0.78 


0.56 


0.49 


CV% 


3.2 


3.4 


2.0 


1.7 


Range 


2.8 


2.9 


2.9 


2.8 


Maximum 


-21.6 


-21.3 


-27.2 


, -27.0 


Minimum 


-24.5 


-24.2 


-30.1 


-29.8. 


Etio = Etiocholanolone acetate 








Andro = Androsterone acetate 









Rapid Commun. Mass Spectrom. 14, 2294-2299 (2000) 



to the baseline faster than the b^^C values. By week 21 the 
T/E was less than the International Olympic Committee 
cutoff of 6, while the b^^C values were still abnormally 
low. 

DISCUSSION 

This GC/C/IRMS assay for urinary androsterone and 
etiocholanolone acetate produced complete separation of 
acetylated androsterone and etiocholanolone after a one- 
step extraction. The peak shapes were symmetrical, 
indicating the absence of co-eluting peaks, and virtually 
no other peaks were observed in the chromatograms. The 
analysis required only 2 mL of urine. Thirty samples can be 
processed in one batch, by one technician, in one day, 
including data analysis. Compared to our GC/C/IRMS diol 
assay,^ this androsterone and etiocholanolone assay is 
faster, more robust, and provides lower CVs. The present 
assay is rapid and requires a sample volume of only 2 mL in 
part because androsterone and etiocholanone are present in 
urine at concentrations of 1000-4000 ng/mL whereas 5a- 
and 5j?-androstane-3a,17jS-dioI are present at concentra- 
tions of 60-120 ng/mL.^ 

In this assay we measured the acetates of androsterone 
and etiocholanolone; however, other groups have investi- 
gated the measurement of underivatized urinary androster- 
one and etiocholanolone as indicators of the administration 
of T,^° DHT and DHEA.^^ These assays required 2 to 20 mL 
urine, multiple extraction, and HPLC fractionation. Our 
studies of underivatized androsterone and etiocholanolone 
gave unsatisfactory results due to a peak that co-eluted with 
etiocholanolone. In addition, unlike in the present study, the 
b^^C values of androsterone and etiocholanolone differed 

significantly. 

Previously we measured b^^C values of urinary T from 
30-40 mL urine after extensive HPLC fractionation,'*''^ or 
from lOmL urine using immunoaffinity chromatography 
and HPLC fractionation.^'' Later we determined ^'^C values 
for 5a- and 5^-androstane-3a,17i^-diol using only 10 mL 
urine;^ however, the assay required multiple extraction 
steps.' Shackleton et al^ also measured the androstanediols; 
however, multiple extraction steps and one chemical 
oxidation step were needed. 

The between-assay SDs for QC-Neg were 0.73 and 
0.78%o for etiocholanolone and androsterone acetate, while 
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the SDs for QC-Pos were smaller (0.56 and 0.49%o). The 
reason for the apparent difference between QC-Pos and QC- 
Nee is not known. As expected, the withm-assay precision 
was also lower (range 0..15-0.46%o) for both steroids. No 
comparable data for between- or within-assay precision 

have been published. . 

The mean d^^C values of the androsterone and etiocho- 
lanolone acetate in the QC-Pos and QC-Neg differed by less 
than 1% (0.2%o) (Table 2). This suggests that there was no 
difference between endogenous and exogenous T metab- 
olism with respect to the proportions metabolized to 
androsterone and etiocholanolone. The androsterone aiid 
etiocholanolone acetate S''C values in multiple samples 
obtained after T administration were also virtually equal 
(Fig. 6), again suggesting the above In contrast to these 
results in our previous studies, the 5^'C values of the 5a- 
and 5j5-androstane-3a,17j?-dJol metabolites of T (as diace- 

tates) differed by up to 4%o. . 

The absence of an endogenous reference compound m 
this method is a disadvantage; however, it is outweighed by 
the rapid throughput, low sample volume, and simphcity. 
The ideal screening assay would not miss potential positive 
cases and would register abnormal values if T had been 
administered. In the subject studied herein, the admmistra- 
tion of T led to an easily detectable decline m androsterone 
and etiocholanolone acetate S^^C values of about 6%o, and 
the values remained abnormal longer than the T/E remained 

>6. 

The GC/C/IRMS method described here permits precise 
and accurate measurements of the d'^C values of etiocho- 
lanolone and androsterone acetate from unne. This 
procedure was much faster and simpler than our previously 
reported methods for detecting T administration. The rapid 
sample throughput and low sample volume makes this assay 
suitable to serve as a screening assay for urine samples with 
T/E lower than 6 thereby increasing the ability of GC/C/ 
IRMS methods to detect T administration. At this time w^ 
are ready to use this assay to screen urine samples with T/E 



both >6 and <6. If we found low S'^C values, we would 
confirm the result with our diol assay. 
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Longitudinal profiling of urinary steroids was investigated by using a gas chromatography/combustion/isotope ratio mass spectrometry 
(GC/C/IRMS) method. The carbon isotope ratio of three urinary testosterone (T) metabolites: androsterone, etiocholanolone, 53-androstane- 
3a,17p-diol (5p-androstanediol) together with 16(5a>androsteri-3ct-oL (androstenol) and 5p-pregnane-3a,20a-diol (5p-pregnanediol) were 
measured in urine samples collected from three top-level athletes over 2 years. Throughout the study, the subjects were living in Switzerland 
and were residing every year for a month or two. in an African country. ^^C-enrichment larger than 2.5%o was observed for one subject after a 
2-month stay in Africa. Our findings reveal that ^^C-enrichment caused by a diet change might be reduced if the stay in Afi-ica was shorter or if 
the urine sample was not collected within the days after retum^to Switzerland. The steroids of interest in each sample did not show significant 
isotopic fractionation that could lead to false positive results in anti-doping testing. In contrast to the results obtained with the carbon isotopic ratio, 
profiling of urinary testosterone/epi testosterone (T/E) ratios was found to be unaffected by a diet change. 
© 2005 Pubhshed by Elsevier B.V 
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25 1. Introduction 



Endogenous steroids are produced from cholesterol in the 
body. Cholesterol is derived fronn an average. of a wide vari- 
ety of feed vegetal and animal precursors or synthesized from 
precursors of feed origin. In plant tissue, the main source of 
variation in ^^Cf^'^C isotopic ratio (expressed in 5^^C-value) is 
derived from the different photosynthetic pathways for carbon 
dioxide fixation. Plants incorporate carbon dioxide photosyn- 
thetically by three different mechanisms: the Calvin cycle (C3) 
pathway, the Hatch-Slack (C4) pathway and the Crassulacean 
acid metabolism (CAM) pathway. The C3 pathway results in a 
large change in the carbon isotope proportions relative to atmo- 
spheric carbon dioxide and hence discriminates more strongly 
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against the heavier isotope ^^C compared to the C4 pathway. 
Main representatives of C3 group are wheat, rice, potato, barley, 
grape, oats and sugar beet, whereas maize, sugar cane, millet and 
pineapple are the important species of the C4 group. The 5^^C- 
values of C3 and C4 plants are ranging from —35 to —22%o and 
from —20 to ~8%o, respectively [1]- 

The difference in the ^^C enrichment of food products in the 
diet and even in the food chain is caused by different contribution 
of naturally ^^C-enriched constituents. Because common food 
ingredients are maize, millet and sugar cane (C4 plants) in certain 
areas of Africa, it is expected tliat the basic ^-^C enrichment of the 
body store will be high for local populations [2]. It is known that 
urine samples collected from a country like Kenya have a higher 
content of ^^C in steroids than western or Oceanian countries 
[3,4]. 

Although carbon isotope dynamic studies of urinary steroids 
in relation with diet changes have been shown to produce sig- 
nificant variations in cattle [5,6], little is known on exchange 
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rates of ^^C and ^^C during steroid biosynthesis in humans. A 
GC/CIRMS method is used to investigate longitudinal variations 
over a 2-year period of carbon isotopic ratio (^^C/^^C) of uri- 
nary steroids in selected top-level Caucasian male athletes and 
also assess on their profiles, the possible influence of environ- 
mental/diet changes induced by intercontinental traveling with 
variable residence time periods. These data should demonstrate 
the use of IRMS analysis for longitudinal profiling and provide 
insights into physiological variations of steroid carbon isotopes, 
also with the aim of avoiding misinterpretation in isotope ratio 
mass spectrometry (IRMS) anti-doping testing. 

2. Experimental 

2. 1. Subjects and experimental protocol 

Three top-level Caucasian male athletes (runners) aged 
between 28 and 30 years participated in a 2-year longitudinal 
study. This study is a part of the project "Top Level Sport With- 
out Doping" of the Swiss Federal Office for Sport (FOSPO) 
with the aim of promoting doping-free sport and protecting the 
right of athletes to compete in a fair and ethical sport environ- 
ment. The participants gave their written informed consent and 
accepted to produce urine samples for both announced and unan- 
nounced testing. Throughout this 2-year study, the subjects were 
residing from 1 to 2 months a year in either Kenya or South 
Africa, and were livmg in Switzerland for the rest of the time;; 
or were in competition in a European country for 2-week maxi- 
mum period. Although no detailed diet report was requested, the 
subjects declared that they had fully adapted their diet to local 
food, with the two main changes being an increase in maize con- 
sumption and substituting cane sugar for beet sugar. In additioii, 
none of the athletes consumed food supplement or prohormones 
during the entire study. Urine samples were divided into 20 ml 
flasks and stored without additives at -20 °C undl analysis. 

22. Quantitative analysis of urinary steroids 

Quantitative analyses of urinary testosterone (4-androsten- 
17p-ol-3-one) and epitestosterone (4-androsten-17a-ol-3-one) 
glucurpnides were performed using similar procedures of a 
previously reported method [7]. The urine .sample (2.5 ml) 
was spiked with 20|jlI of an internal standard (17a- 
methyltestosterone, 0.020 mg/ml in methanol) and was then 
applied onto a 500mg Ci8 solid phase column (JT Baker, 
PhilHpsburg, NJ, USA) previously conditioned with 5 ml of 
.methanol and 5 ml of water. Elutioii was carried out three 
times with 1ml of methanol and the solvent was evaporated 
to dryness under a stream of nitrogen at 40 °C (Turbo Vap LV 
evaporator, Zymark, Hopkinton, MA, USA). To hydrolyze the 
glucoconjugated steroids, the residue was dissolved in 1 ml of 
0.2 M phosphate buffer (pH 7.0) and 50 fxl of p-glucuronidase 
from Escherichia call in a 50% glycerol solution (pH 65, 
140U/ml at 37 °C) was added as supplied (Roche Diagnos- 
tics GmbH, Manheim, Gennany). The hydrolysis was com- 
pleted in 1 h at 50 °C or at 37 °C overnight in a thermostated 



water bath. After addition of about 200 mg solid carbonate 
buffer (Na2C03-NaHC03, 1:10 by weight), the sample was 
extracted with 5 ml of f^rr-butyhnethylether (TBME) with shak- 
ing for lOmin. After centrifugation (2500 x g for 5min), the 
organic phase was collected and dried with solid Na2S04. The 
derivatization was carried out by addition of 50 jxl A^-methyl- 
//-trimethylsilyltrifluoroacetamide (MSTFA)/NH4l/ethanethiol 
(1000/2/3; v/w/v). The reaction mixture was heated in a stopped 
vial at 60 °C for 20min. The samples (2|jl1) were injected at 
270 °C with a 10:1 split on a Hewlett-Packard 6890 Serie n 
Plus chromatograph (HP Analytical Division, Waldbronn, Ger- 
many) equipped with a HP 7683 auto-sampler and coupled with 
a HP 5973 mass selective detector (MSD). GC separation was 
achieved on: HR-l column (17 mx 0.2mm i.d., 0,11 \Lm film 
thickness) from JifeW Scientific (Folsom, CA, USA) operated 
with a helium inlet pressure of 20 psi. The oven temperature was 
increasedTrom 181 to 230 °C at 3 °C/min, and then to 310 °C at 
40°C/min and held for 4min. The electronic beam energy was 
set at 70:e¥ in the electronic impact (EI) mode. 

The.anaiyses were performed in single ion monitoring mode 
(SIM) with m/z = 432 for both testosterone and epitestosterone. 
For each substance, a six-point calibration curve was established 
{R^> 0.996) using available reference material (Steraloids Inc., 
Newport, RI, USA) in the 5-250 ng/ml concentration range for 
testosterone and epitestosterone. 

23. GC/C/IRMS analysis of urine samples 

The symbol 5 is the standard notation for expressing carbon 
isotope ratios ^^C/^^C. It is defined as parts per thousand devi- 
ation of isotopic compositions from that of Pee Dee Belemnite 
(PDB), and is calculated according to: 



S^^C(%o)=^ 
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Urinary androstenol (16(5a)-androsten-3a-ol), 5p-pregnan- 
ediol (5p-pregnane-3a,20a-diol), androsterone (5a-androstan- 
3a-ol-17-one), etiocholanolone (5p-androstan-3a-ol-17-one) 
and 53-androstanediol (5|3-androstane-3a,17p-diol) were 
extracted in two different fractions following a previously 
described method for IRMS analysis [8]. A Delta"^*"' XL IRMS 
system (Thermo Finnigan MAT, Bremen, Germany) coupled 
to an Agilent 6890A Gas Chromatograph. (HP Analytical Divi- 
sion, Waldbronn, Germany) via a Finnigan GC Combustion 
in interface (Thermo Finnigan MAT, Bremen, Germany) and 
a CTC Analytics CombiPal auto-sampler (CTC Analytics 
AG, Zwingen, Switzerland) were used for separation and 
online combustion of the steroid metabolites. Chromatographic 
separations were achieved on a HP cross-linked 50% phenyl- 
methylsiloxane fused silica capillary column (30 m x 0.25 mm 
i.d., 0.15 fjim film thickness) from J&W Scientific (Folsom, 
CA, USA). The carrier gas was helium with a constant flow 
of l.Ornl/min and initial pressure of 13.6 psi, Tlie injection 
volume was 2 fxl in splitless mode at 280 °C. The combustion 
and reduction oven temperatures were set to 940 and 600 "^C, 
respectively. For the analysis of the aridrosterofie: and etio- 
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cholanolone acetates, the oven temperature was increased from 
80 °C (1 Klin) to 270 °C (83min) at 15°C/min, then to 300 °C 
at 35 °C/min. and maintained at the final temperature for 3 min. 
For the analysis of 5p-androstanediol, 5p-pregnanediol and 
androstenol acetates, the oven temperature was increased from 
80°C (1 min) to 270°C (11.5 min) at 15 °C/min, then to 300 °C 
at 35 ^C/min, and maintained at the final temperature for 3 min. 
All urine samples of each atiilete have been processed by batch 
to obtain a sufficient precision on the carbon isotope ratios 
(S.D.'--0.3%o). Negative shifts of the 5^^C-value due to the 
formation of acetate were corrected [8]. 

2.4, Statistical analysis 

Statistical analysis was performed using the SPPS 12.0 pack- 
age for Windows (SPPS Inc., Chicago, USA). The normality of 
the distributions was assessed with the Kolmogorov-Smirnov 
test. Statistical significance for the carbon isotopic values of the 
first urine sample collected from each subject after residence 
periods in Kenya and South Africa with respect to the other 
samples was assessed with the Wilcoxon signed-ranks test. The 
significance level was set at/?<0.05. 

3. Results and discussion 

The 2-year longitudinal profile of urinary isotopic values 
(expressed as 5^^C-value) of measured steroids is depicted for 
each subject in Fig. 1, together with their residence periods in 
Africa. Using Wilcoxon signed-ranks test, significant changes 
(p<0.05) are observed for the mean carbon isotopic values gf 
the first urine sample collected from subject SI after the resi- 
dence periods in Kenya and South Africa. Wliile mean carbon 
isotopic values of the urine sample of subject S2 directly col- 
lected after returning from the second period in South Africa 
are significantly different from the values of the other samples, 
the longitudinal profile of subject S3 reveals no significant vari- 
ation throughout the 2-year study. After residence jn African 
countries, the observed variations versus less negative delta val- 
ues, i.e. versus enrichment in ^^C, may mainly be attributed to a 
change in diet [2]. Significant differences (A 5^^ C-value>3%o) 
are observed when the mean carbon isotopic values of urinary 
androsterone and etiocholanolone in Kenyan [3] and Swiss [4] 
populations are compared. 

Our results tend to show a dynamic |^G-enrichment upon 
diet change with significant inter-individual variations follow- 
ing time of residence and collection tiitiie interval of the urine 
sample after returning to Switzeriand.,Urine samples of subject 
S3 collected 2 and 1 months after the first and second 5-week 
residence in Kenya, respectively, do not show significant C- 
enrichment, whereas a variation of about l%o is observed for 
the urine sample collected 2 weeks after returning to Switzer- 
land (subject S2, Fig. 1). In contrast to subjects SI and S2, the 
natural longitudinal variation in the carbon isotopic ratios of 
urinary steroids is normally distributed for subject S3, and the 
standard deviations for the steroids of interest are ranging from 
0.21 to 0.38%o. The profile of subject SI is characterized by a 
large variation (A5^^C-values >2.5%o) for the urine sample col- 
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Fig. 1. Two-year longitudinal profiles of urinary 5 '^C- values of androsterone 
(A), etiocholanolone (T), 5p-pregnanediol (•), 53-androstanedioI (■) and 
androstenol (□) for athletes S 1 , S2 and S3. The striped rectangles denote the res t 
idence periods in either Kenya (a) or South Africa (b): Residence time of subject 
SI in Africa was of 10 and 8 weeks for the. first and second year, respectively. 
Subjects S2 and S3 resided for 5 weeks per year in Soutli Africa and Kenya, 
respectively. Collection time interval of the first urine after the first residence in 
Africa was of 1,8 and 9 weeks for subjects Sl^ S2 and S3, respectively. After 
the second residence in Africa, the urine samples were collected at the earliest 
6, 2 and 4 weeks for subjects S 1, S2 and S3, respective! v: 
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212 lected 1 week after returning from Kenya and a much smaller 

213 variation for the urine sample collected 6 weeks after the stay 

214 in South Africa. Nevertheless, it is not possible from our data to 

215 anticipate a larger ^^C-enrichment in subject SI if (1) he would 

216 have resided for a longer period of time in Kenya and (2) the 

217 urine sample would have been collected the day after returning 
21 B to Switzerland. 

219 The selected urinary steroids are all derived from cholesterol, 

220 but are produced along diiferent metabolic pathways. There- 

221 fore, significant differences in ^^C-enrichment of these steroids 

222 induced by different carbon exchanges could take place within a 

223 short period of time after diet changes with ^^C-enriched ingre- 

224 dients. For the first urine samples collected after intercontinental 

225 stays of subjects S 1 and S2, differences less than 0A%o are found 

226 between the steroids of interest. Considering the within-assay 

227 precision on IRMS measurements, these results show that simi- 

228 lar carbon redistribution along the different metabolic pathways 

229 was reached, either with enrichment in ^^C or with a return to 

230 basal ^^C. For subject S3, we obtain larger differences (AS^^C- 

231 values up to 0.9%o) for the first urine sample collected after both 

232 1 -month stays in Kenya. 

233 The International Olympic Committee (IOC) Medical Com- 

234 mission banned the use of testosterone in 1982 and stated that a 

235 urinary T/E ratio above 6 was a sufficient proof of testosterone 

236 abuse. After while, it became apparent that certain individ- 

237 uals had T/E ratios naturally elevated above 6 [9], the IOC 
236 stated that a follow-up was needed for T/E ratios above this 

239 value to prove physiological or pathological circumstances. In 

240 August 2004, a technical document from the World Anti-Dbping 

241 Agency (WADA) was adopted with the need of submitting the 

242 sample to IRMS analysis for determination of the ^^C/^?C ratio 

243 of selected steroids, if the urinary T/E ratio value is equal or 

244 greater than 4 as well as for altered steroid profiles with testos- 

245 terone metabolites and DHEA concentration greater than fixed 

246 cut-off concentrations [10]. If IRMS analysis does not readily 

247 indicate exogenous administration of steroids for urinary sam- 

248 pies with T/E ratio >4, the result is reported as inconclusive and 

249 further longitudinal studies have to be performed. 

250 As exogenous testosterone or precursors contain less ^ ^ C than 

251 their endogenous homologues, it is expected that urinary steroids 

252 with a more negative ^^C/^^C ratio originate from pharmaceu- 

253 tical source [11]. According to the technical document of the 

254 WADA Laboratory Committee, a result would be reported as 

255 consistent with the administration of a steroid when the *^C/^^C 

256 value measured for the metabolites differs significantly, i.e. by 

257 3.0%o or more from that of the urinary reference steroid cho- 

258 sen [10]. We observe that carbon isotopic differences between 

259 testosterone metabolites (androsterone, etiocholanolone and 5 p- 

260 aitldrostanediol) and endogenoiis references (androstenol and 

261 '5p-pregnanediol) are less than 0:8; 0.7 and 0.9%ofbr subjects SI , 

262 S2 and S3, respectively. Therefore^ these results do not indicate 

263 a doping with testosterone or a precursor, according to August 
064 2004 WADA criteria. .. 

265 For the urinary T/E-time profiles of each subject, it was found 

266 that the T/E ratios are normally distributed. All subjects have 

267 a remarkably stable T/E ratio throiighout the study with coef- 

268 ficients of variation less dian 15%. The mean T/E ratio was 
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1.37 (range: 1.09-1.56, « = 9), 0.96 (range: 0.84-1.14, n= 10) 269 

and 1.18 (range: 0.80-1.36, n= 10) for subjects SI, S2 and S3, 270 

respectively. These results are in accordance with longitudinal Z7i 

T/E ratio profiles of drug-free males [12]. Nevertheless, it should 272 

be mentioned that these T/E-time profiles together with longi- 273 

tudinal carbon isotopic variations may point out a doping with 274 

endogenous steroids, but are likely not sensitive enough to detect 275 

a doping with anabolic steroids of synthetic origin [13]. 270 

In conclusion, our findings have shown that the stay, the 277 

lengtli of stay in an intercontinental country and time collection 27b 

of urine samples might be factors affecting the ^^C content of 279 

steroids, but donotinduce significant isotopic fractionations that 2eo 

could lead to'^false positive results in anti-doping analysis. Nev- 2bi 

ertheless, this study is a starting point and further investigations 282 

should be perforfhed with a higher number of male and female 283 

subjects, together with different residence times and urine sam- 204 

pie collections to describe a general kinetic model of carbon 285 

enrichment of depletion in steroids. IRMS has been claimed to be 2bb 

the definitive solution for interpretation of abnormal endogenous 28? 

profiles :iin. drug testing. However, when drug-testing authorities 288 

interpret IRMS results, they should have detailed information 239 

about residencies and travels of the athlete (whereabouts) as 290 
diet might influence the ^^C/^^C values of urinary steroids. 
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Abstract 

We present a method for the analysis of urinary 16(5a)-androsten-3a-ol together with 5p-pregnane-3a,20a-diol and four testosterone 
metabolites: androsterone (Andro), etiocholanolone (Etio), 5a-androstane-3a,173-diol (5aA), 5p-androstane-3a,17p-diol (5pA) by means 
of gas chromatography/combustion/isotopic ratio mass spectrometry (GC/C/IRMS). The within-assay and between-assay precision S.D.s 
of the investigated steroids were lower than 0.3 and 0.6%o, respectively. A comparative study on a population composed of 20 subjects 
has shown that the differences of the intra-individual B^^C-values for 16(5a)-androsten-3a-ol and 5p-pregnane-3a,20a-diol are less than 
0.9%o. Thereafter, the method has been applied in the frame of an excretion study following oral ingestion of 50 mg DHEA initially and 
oral ingestion of 50 mg pregnenolone 48 h later. Our findings show that administration of DHEA does not affect the isotopic ratio values 
of 16(5a)-androsten-3a-ol and 5p-pregnane-3a,20a-diol, whereas the isotopic ratio values of 5P-pregnane-3a,20ot-diol vary by more 5%o 
upon ingestion of pregnenolone. We have observed S^^C-value changes lower than l%o for 16(5a)-androsten-3a-ol, though pregnenolone 
is a precursor of the 16-ene steroids. In contrast to 5p-pregnane-3a,20a-diol, the 16-ene steroid may be used as an endogenous reference 
compound when pregnenolone is administered. 
© 2004 Elsevier B .V. All rights reserved. 

Keywords: Androstenol; Pregnenolone; Isotope ratio mass spectrometry (IRMS); Doping control 



1. Introduction 

16(5a)-Androsten-3a-ol (Andro) is excreted in human 
urine with mean values of lmg/24h and 0.3mg/24h by 
men and women, respectively. The amounts excreted by pre- 
pubertal children and by elderly men and post-menopausal 
women are considerably lower than these mean values [1]. 
The precise biosynthesis of androstenol has been subject for 
debate. Recent studies revealed that androstadienol (5,16- 
aiidrostadien-3p-ol) is synthesized from pregnenolone in a 
single step (Fig. 1) by a 16-ene-syntliase enzyme system in 
human testicular homogenates [2]. Very recently, it has been 
demonstrated that P450cI7 possesses a 16-ene-synthase ac- 
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tivity capable to transform pregnenolone into androstadienol 
witliout the formation of a precursor [3]. Further transforma- 
tion of androstadienol into androstenol involves the classic 
enzymes of the steroidogenic pathway [4]. Although it is. 
known that androstenol has a pheromonal activity in pigs, 
the role of this steroid in humans is still ill-defined [1]. It has 
been suggested recently that menstrual synchrony is related 
to the ability to perceive the odour emitted by androstenol 
[5]. A study reports also the ability of androstenol to bind 
and deactivate the nuclear receptor CAR-3 [6]. 

Isotope ratio mass spectrometry (IRMS) allows mea- 
surements of slight differences in the carbon isotope ratio 
C^CI^^C) of the exogenous and endogenous steroids. Syn- 
thetic steroids are generally produced from precursors de- 
rived fi"om plants with low ^^C content, whereas the ^-^C and 
^^C content in the natural endogenous fonn depends on the 
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Fig. 1. Simplified metabolic pathways of pregnenolone. 



isotopic carbon composition of the food diet and is influ- 
enced by additional effects of human biological processing 
[7]. Such differentiation between synthetic and endogenous 
origins has been reported for misuse in sport of steroids such 
as testosterone [7-9], DHEA [10], epitestosterone [i 1], DHT 
[12,13], nandrolone [14] and corticosteroids [15]. For IRMS 
measurements, where the inter-individual variability and in- 
strument calibration may significantly influence the results, 
it is recommended to relate the difference of the steroids iso- 
topic value to that of an endogenous reference compound 
[16]. For that purpose, cholesterol and 5p-pregnane-3a,20a- 
diol (5pP) are usually used as an endogenous reference com- 
pound in IRMS measurements because the isotopic values 
should not be affected by the administration of exogenous 
steroids such as testosterone [7,8], DHEA [10], DHT [12] 
and androstenedione [17]. However, the origin of urinary 
cholesterol is not well understood [7] and it has been also 
demonstrated that the use of 53-pregnane-3a,20a-diol as en- 
dogenous reference compound is not longer applicable when 
pregnenolone is ingested [18]. 

In this paper, we present a method for the analysis 
of urinary androstenol together with 5p-pregnane-3ot,20a- 
diol (5p>?) and four testosterone metabolites: androsterone, 
etiocholanolone (Etio), 5a-androstane-3a,17p-diol (5otA), 
5p-androstane-3a,17p-diol (5pA) by means of gas chro- 
matography/combustion/isotopic ratio mass spectrometry 
(GC/C/IRMS). We show that androstenol may be used as 



an endogenous reference compound and to what extent the 
administration of pregnenolone will affect the isotopic ra- 
tio values of both androstenol and 5p-pregnane-3a,20a-diol. 
Indeed, pregnenolone is a precursor of 5p-pregnane-3a,20a- 
diol and androstenol (Fig. 1) and is a freely available com- 
pound in the United State, on internet and may be found in 
nutritional supplements with other pro-hormones. It is sup- 
posed that pregnenolone has supporting benefits for memory, 
cognitive function, joint regeneration, skin conditions and 
firmness of skin. 



2. Experimental 
2.7. Chemicals 

All solvents and reagents of analytical grade purity 
were purchased from Fluka (Buchs, Switzerland). 5a- 
Androstan-3p-ol acetate and 5p-pregnane-3a,20a-diol were 
obtained from Steraloids Inc. (Newport, RI, USA). 5a- 
Androstane-3a,17P-diol, 5p-androstane-3a,17p-diol and 
16(5a)-androsten-3a-ol were supplied by Sigma (St. Louis, 
MO, USA). Etiocholanolone and androsterone were pur- 
chased from R\RL (Pymble, Australia). Bakerbond spe™ 
500 mg or 1000 mg octadecyl Cig disposable extraction 
columns were obtained from JT Baker (Phillipsburg, NJ, 
USA). p-Glucuronidase from Escherichia colt in a 50% glyc- 



US AD A 0791 



C Saudan et al /J. Chromatogr. B 810 (2004) 157-164 



159 



erol solution (pH 6.5, 140U/inl at 37 °C) was supplied by 
Roche Diagnostics GmbH (Manheim, Germany). The ref- 
erence carbon dioxide gas was purchased from Carbagaz 
(Domdidier, Switzerland). The mixture of tliree alkanes, C\s 
(n-pentadecane), C20 (/i-eicosane) and C25 («-pentacosane) 
was supplied by Chiron AS (Trondheim, Norway). 

2.2. Dosage and collection of urine samples 

Two 25 mg DHEA capsules (Schiff®, Salt Lake City, UT, 
USA) were self-administered orally initially and one 50 mg 
pregnenolone capsule (Metabolic Response Modifier^^, San 
Clemente, CA, USA) was self-administered orally 48 h later 
by a Caucasian healthy male volunteer. Baseline urine sam- 
ples were obtained before initial administration, and subse- 
quent spot urine samples were collected over a period of 155 h 
after the first capsule administration. Reference urine samples 
were collected from 20 Caucasian male and female subjects 
living in Switzerland. The positive quality control urine (QC- 
pos) was obtained from an excretion study after ingestion 
of a 40 mg testosterone undecanoate capsule (Panteston®, 
Organon SA, France) whereas the negative quality control 
urine (QC-neg) was obtained from a healthy subject. Each 
urine was aliquoted into 20 ml cryogenic tubes and stored 
without additives at —20 °C until analysis. 

2.3. Sample preparation 

The urine sample (10 ml) was centrifugated in glass tubes 
at 2500 rpm for 5min and was applied onto a C18 column 
(500 mg). The conjugated steroids were eluted with methanol 
(8 ml) and the eluate evaporated to dryness. To hydrolyze 
the conjugated steroids, the residue was dissolved in 1 ml of 
0.2 M phosphate buffer (pH7.0) and 50 |jl1 of ^-glucuronidase 
was added as supplied. After incubation at 50 °C during 1 h 
(or at 37 °C overnight) in a thermostated water bath, the de- 
conjugated steroids were extracted on C18 colunnm (500 mg) 
by washing witli 6 ml acetonitrile:H20 (20:80 (v/v)) and 
subsequently by 6 ml acetonitrile:H20 (35:65 (v/v)) and fi- 
nally eluted with 12 ml acetonitrile. The eluate was evap- 
orated to dryness under a nitrogen stream (Turbo Vap LV 
evaporator, Zymark, Hopkinton, MA, USA) and then the 
residue was dried over phosphorus pentoxide for 20min. 
Acetylation of the extract was carried out in 50 |xl of pyri- 
dine and 50 1x1 of acetic anhydride at 60°C for Ih incu- 
bation. The reaction medium was evaporated to dryness 
and subsequently the residue was redissolved in 3 ml of 
'acetonitrile:H20 (50:50 (v/v)). The solution was applied onto 
a C18 column (1000 mg). The fraction Fl containing an- 
drosterone and etiocholanolone was obtained by elution with 
15 ml acetonitrile:H20 (75:25 (v/v)) after washing with 12 ml 
of acetonitriie:H20 (50:50 (v/v)). Finally, thefractionF2 with 
the androstandiols, the pregnanediol and the androstenol was 
obtained by eluting with 15 ml of acetonitrile. The deriva- 
tized steroids of fractions Fl and F2 were spiked with 80 and 
10 jjlI of an internal standard (IS, 5a-androstan-3p-ol acetate, 



0.20mg/ml in methanol), respectively. Then, both fractions 
Fl and F2 were evaporated to dryness and finally dissolved 
in 500 and 40 jjul of cyclohexane, respectively. 

2.4. Determination of androstenol and 5pP 
concentrations 

Urinary concentration of androstenol and 5^? were quan- 
tified in the reference urine samples collected from 20 Cau- 
casian male and female subjects. Quantitative analyses were 
performed on a Hewlett-Packard 5890 Serie n Plus chro- 
matograph (HP Analytical Division, Waldbronn, Germany) 
equipped with a HP 7673 auto-sampler and coupled widi a 
HP 5971 mass selective detector (MSD). GC separation was 
achieved on a ZB-5 column (15 m x 0.25 mm i.d., 0.25 |xm 
film thickness) from J&W Scientific (Folsom, CA, USA) op- 
erated with a helium inlet pressure of 103 kPa. The oven tem- 
perature was increased from 80 (Iradn) to 270 °C (6.0 min) 
at 15 °C/min, then to 300 ''C at 15 °C/min. Injections of 1 |jl1- 
samples from fraction F2 were made at 280 ""C in the splitless 
mode. The analyses were performed in single ion monitoring 
mode (SIM) with ions miz = 316 for androstenol acetate, miz 
- 344 for 5pP acetate and mfz = 204, 258 for 5a-androstan- 
3p-ol acetate (IS). Regression curves with 30, 60, 120, 300, 
600ng/|jLl androstenol (R^ = 0.994) and 5p-P (R- = 0.993) 
solutions were used for the quantification of both steroids 
concentrations. EI mass spectra were recorded by continuous 
scanning in the mass range 50-450 at an ionization potential 
of70eV. 

2.5. GC/C/IRMS analysis 

The carbon isotope measurements were performed on a 
Delta^'"^ IRMS system (Thermo Finnigan MAT, Bremen, 
Germany) coupled to an Agilent 6890A gas chromatograph 
(HP Analytical Division, Waldbronn, Germany) via a Finni- 
gan GC Combustion HI interface (Thermo Finnigan MAT, 
Bremen, Germany) and a CTC Analytics CombiPal auto- 
sampler (CTC Analytics AG, Zwingen, Switzerland). The 
mass spectrometer consisted of an electron impact source 
held at 3 kV acceleration voltage for CO2 gas. Chromato- 
graphic separations were achieved on a HP cross-linked 50% 
phenylmethylsiloxane fused silica capillary column (30 m x 
0.25 mm i.d., 0.15 ixm film thickness) from J&W Scientific. 
The injector temperature was set to 280 °C. The combustion 
and reduction oven temperatures were set to 940 and 600 °C, 
respectively. Reference carbon dioxide gas pulses (20 s du- 
rations) were introduced at four different times during the 
course of the chromatographic separation. For the calibra- 
tion of the reference gas with the alkane mixture of known 
5 ^^C- values, the oven temperature was increased from 80 
(1 min) to 270 °C (7.0 min) at 15 ''C/min. For the analysis of 
the androsterone and etiocholanolone acetates (fraction Fl), 
the oven temperature was increased from 80 (1 min) to 270 °C 
(8.3 min) at 15''C/min, then to 300 °C at 35°C/min, and 
maintained at the final temperature for 3 min. For the analysis 
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Fig. 2. Typical GC-C-IRMS /h/z44 mass chromatograms effractions Fl (androsterone and etiocholanolone acetates) and F2 (5aA, SpSA, 5[35P and androstenol 
acetates) spiked with an internal standard (IS, 5a-androstan-3p-ol acetate). The square-topped peaks represent pulses of CO2 reference gas. 



of the fraction F2 containing the androstandiols, pregnanediol 
and androstenol acetates, the oven temperature was increased 
from 80 (Imin) to 270 °C (ll.Smin) at 15°C/min, then to 
300 °C at 35 °C/min, and maintained at the final temperature 
for 3 min. The volume of injection was 1-2 jxl, depending on 
the concentrations of the compounds of interest. The extracts 
were injected once in splitless mode. 

The symbol 8 is the standard notation for expressing car- 
bon isotope ratios. It is defined as parts per thousand devia- 
tion of isotopic compositions from that of Pee Dee Belemnite 
(PDB), and is calculated according to: 

Negative shifts of the 5 ^^C- value due to the formation of 
an acetate were corrected as follows: 

n n _LO^^OAC-^AC 

Don — ^OAC ±^rn — 



n 



where Don is S^^C-value for the.underivatized steroids, 
Dqac the 5*^C-value for the acetylated steroids, Dac the 
8 ^^C- value foV the acetylating reagent, n the number of car- 
bon atom in a molecule and m the number of hydroxyl groups 
to be acetylated. 

All subsequent 8^^C-values have been corrected for this 
negative shift. The Dac value of our acetylating reagent was 
determined to be-48.8%o according to a published procedure 
[19]. 



3. Results and discussion 

3.1. Extraction method, isotope measurements, quality 
control and precision 

The reference carbon dioxide gas which is pulsed several 
times during the course of the chromatographic separation is 
calibrated by a mixture of three alkanes, C15 (/z-pentadecane), 



C20 (n-eicosane) and C25 (^-pentacosane) from Chiron AS 
with 8^^C-values of -30.22, -33.06 and -28.21%o, respec- 
tively. 

The extraction method allows the separation of an- 
drosterone and etiocholanolone acetates from the 5a- 
androstane-3a,17p-dioI (5aA), 5p-androstane-3a,17p-diol, 
5P-pregnane-3a,20a-diol and androstenol acetates on the 
C18 column by eluting with different ratio mixture of 
acetonitrile/H20 [18]. Before the GC/C/IRMS analysis, an 
internal standard (5a-androstan-3p-ol acetate) is spiked in 
both fractions. Fig. 2 shows an example of GC/C/IRJVIS chro- 
matograms of miz 44 for fractions Fl and F2. The chro- 
matograms show symmetrical peaks for the compounds of 
interest, no tailing, and no evidence of co-eluting compounds. 
The peaks of GC/C/IRMS chromatograms were attributed to 
the assigned compounds after comparison of their retention 
time and mass spectra by GC/MS with those of authentic 
samples of the compounds of interest. 

Three urines (6 ml) of a 3-year-old boy spiked with a 10 jjlI 
solution of the steroids of interest (1 mg/ml in methanol) 
were used to determine the recovery yields and the possible 
isotopic discrimination of the steroids during the separation 
and analysis procedure. We have obtained recovery yields 
of 95, 90, 92, 88, 80 and 58% for Andro, Etio, 5aA, 5pA, 
5(3P and androstenol, respectively. The isotopic ratio value of 
the spiked androstenol in urine (8^^Candrosteno! = — 29.92%o) 
was very similar to the standard value (8^^Candrostenoi = . 
-30.40%o). For the other steroids, we have obtained AS^^C- 
values lower than 0.5%o between the S^^C-values of the 
spiked substances in the urine and the standards. Although 
the recovery yields of the steroids of interest are not quanti- 
tative, our findings tend to show that there is no significant 
isotopic discrimination during the separation and analysis 
procedure. 

Each batch includes positive (QC-Pos) and negative (QC- 
Neg) quality controls and the measurements are performed 
in the linear range of the mMS. The IRMS response of the 
steroids of interest was found hnear for iniected quantities 
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Table I 

Within-assay precision for etiocholanolone, androsterone, 5pA, 5aA, SpP and androstenol {n = 5) 





QC-Neg 
Eiio 












QC-Pos 
Etio 


Andro 












Andro 


5|3A 


5aA 


5PP 


Androstenol 


5PA 

-28.20 

0.19 

0.7 

-28.46 

-27.83 


5aA 

-28.14- 

0.25 

0.9 

-28.63 

-27.78 


5PP 

-23.61 

0.29 

1.2. 

-24.02 

-23.12 


Androstenol 


Mean 
S.D. 
CV (%) 
Minimum (%o) 
Maximum (%o) 


-24.12 

0.19 

0.8 

-24.39 

-23.82 

ecision for i 


-23.98 -24.37 -24.17 

0.20 0.20 0.22 

0.9 0.8 0.9 

-24.42 -24.47 -24.47 

-23.82 -23.93 -23.86 

niocholanolone, androsterone, 5 

Andro 53A 5a A 

-24.08 -24.37 -24.39 

0.17 0.27 0.34 

0.7 1.1 1.4 

-24.35 -24.83 -25.00 

-23.75 -23.80 -23.81 


-23.57 

0.29 

1.2 

-23.93 

-23.08 

pA, 5aA. t 
5PP 


-24.13 

0.11 

0.4 

-24.31 

-23.95 


-27.57 
0.16 
0.6 

-27.83 
-27.35 


-27.54 

0.17 

0.6 ■ 

-27.91 

-27.42 


-23.98 
0.24 
1.0 

-24.33 
-23.76 


Table 2 
Between-assay pi 


)PP and androste 


;nol (n= \6] 


) 












QC-Neg 

Etio 

-24.23 

0.16 

0.7 

-24.59 

-23.84 


Androstenol 


QC-Pos 
Etio 


Andro 


5PA 


5aA 


5pP 


Androstenol 


Mean 
S.D. 

CV (%) ■ 
Minimum (%o) 
Maximum (%d) 


-23.75 

0-32 

1.4 

-24.27 

-23.02 


-24.18 

0.34 

1.4 

-24.70 

-23.73 


-27.67 

0.25 

0.9 

-28.13 

-27.46 


-27.93 

0.35 

1.2 . 

-28.66 

-27.43 


-27.89 

0.31 

1.1 

-28.52 

-27.12 


-28.46 
0.59 

2.1 
-29.30 
-27.13 


-23.69 

0.26 

1.1 

-24.30 

-23.17 


-24.34 

0.28 

1.2 

-25.07 

-23.74 



ranging from 20 to 200 ng. The purpose of the quality controls 
is to veriiy the reproducibility of the extraction procedure and 
GC/C/ERMS measurements. The within-assay precision was 
determined by extracting five aliquots of QC-Pos and QC- 
Neg and injecting each once within the same day. For the 
determination of tlie between-assay precision, 16 aliquots of 
QC-Pos and QC-Neg were extracted by four different tech- 
nicians over a period of 12 months, and injected once each. 
The within-assay precision and tlie between-assay precision 
for all steroids of interest in QC-Pos and QC-Neg are listed 
in Tables 1 and 2, respectively. These results indicate that the 
S.D.S for each compound measured widi QC-neg and QC-pos 
are slightly higher in the case of the between-assay precision 
(range: 0.16-0.59%o) compared to the within-assay precision 
(range: 0.16-0.29%o). Although this metliod allows for the 
8*^C-value determination of six steroids, the S.D.s and CVs 
are comparable to existing IRMS methods used for two or 
three steroids [20,21]. For QC-Pos in the within-assay preci- 
sion, it is worth noting that the isotopic mean values of an- 
drostenol and 5pP are comparable and diifer by at least 3,5%o 
with the values of the T metabolites (Table 1). These findings 
tend to indicate that the isotopic values of androstenol are 
likely not affected by testosterone ingestion. 

3.2. Concentration and 8^^ C -values of androstenol and 
5fiP in a reference population 

To investigate the potential use of androstenol as an en- 
dogenous reference compound, the concentration of both an- 
drostenol and 5pP were determined and compared in fraction 
F2, without correction for the recovery yields. The limits 
of detection (LOD) and quantification (LOQ) of the method 
used for quantification of androstenol and 5pP in fraction F2 
were of 03 and l-2ng/fxl, respectively. Fig. 3 shows the con- 



centration of androstenol and 5pP extracted from the urines 
of a healthy population composed of 10 females and 10 males 
of Caucasian origin living in Switzerland. Tlie concentration 
ratio androstenol/SpP vary from 1.3 to 9.7 with a mean of 
4.5 (S.D. = 2.8, CV = 61%) for die male population with 
an age range of 22-34 years, whereas the ratio values range 
from to 0.1 to 1.4 with a mean of 0.6 (S.D. = 0.4, CV = 59%) 
for the female population with an age range of 21-35 years. 
Although more data are needed to have a more descriptive 
statistic, these findings significantly show that the concentra- 
tion of androstenol is higher than 5pP in the male population. 
Except for one subject, the ratio is lower than 1.0 in tlie fe- 
male population. For two subjects, the ratio androstenol/5pP 
is of 0.1, with a much higher concentration of 5pP compared 
to the odier subjects. Indeed, it is known that a strong increase 
of the 5pP-excretion can be observed in the second part of 
the female menstrual cycle due to the progesterone produc- 
tion of the corpus luteum witii consecutive metabolism of 
progesterone to 5pP [22]. 

As mentioned previously, 5p-pregnane-3a,20a-diol is 
used as an endogenous reference compound in steroid IRMS 
measurements. To validate the use of androstenol as an en- 
dogenous reference, the 5^-^C-values of androstenol and 5pP 
were therefore compared for the urine of the reference popu- 
lation. The 8^^C-values of androstenol and 55P for the male 
and female populations are depicted in Fig. 4. The differences 
of the intra-individual 8^^C-values for androstenol and 56P 
are less. than 0.9%o for both popiilations. In the male popu- 
lation, the mean 5^^C-values are of -23.29 and -23.18%o 
for androstenol and 5pP, respectively, whereas —23,69 and 
-23.71%o are obtained for the female population. These find- 
ings show that the mean 5^^G-values are similar for both 
population and are comparable to isotopic values of endoge- 
nous substances of healthy subjects living in Europe [15]. 
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Fig 3 Concentration in fraction F2 of androstenol (dark column) and 5^T (white column) extracted from the urines of a healthy population composed of 10 
females (W) and 10 males (M) of Caucasian origin. The dark and white columns depict the androstenol and 5pP concenU-aUons, respecuvely. 



The S.D.S for androstenol and 5pP are comparable in the 
male population (S.D.androstenoi = 0A5%o, S.D.5pp = 0A6%o) 
and slightly lower than the S.D.S of both steroids in the female 

population (S.D.androstenoI = 0.83%o, S.D-spp = 0.79%o). 

Since the 5pP 8^^C-values are not affected by testosterone 
or DHEA administration [7,10], this compound is frequently 
used as an endogenous reference. The comparison of the con- 
centration and isotopic values between androstenol and 5pP 
in a control group has shown no significant isotopic discrimi- 
nation for androstenol and sufficient amounts for IRMS anal- 
ysis. Therefore, these findings together witli evidences of an- 
drostenol biosynthesis demonstrate the potential use of this 
compound as an endogenous reference for detecting doping 
with testosterone or DHEA. 

3.3, b^^C'Values following oral DHEA and 
pregnenolone administration 

The metiiod was applied in the frame of an excretion study 
following oral ingestion of 50mg DHEA initially and oral 
ingestion of 50 mg pregnenolone 48 h later by a Caucasian 
healthy male volunteer. The time course of isotopic ratio val- 
ues in urine for the steroids of interest is shown in Fig. 5. Base- 
line 5^ ^C- values were obtained from two urines collected 26 
and 2 h before DHEA administration. 



As reported in a previous study [10], the S^^C-value of 
5pP was not affected by administration of DHEA. In the 
seven urines measured during the DHEA excretion study (r = 
0-48 h), we determined a mean S^^C-value of -23.71%o with 
S.D. = 0.23%o, range: -23.38 to -24.05%ofor5pPTheS.D. 
value is similar to what obtained for the between-assay of 
QC-neg and QC-pos and shows that the 8^^C-values for 5pP 
remain constant during the time course of the DHEA excre- 
tion. During this time course, the 8^^C- values of androstenol 
range from -23.54 to -24.10%o with a mean 8 ^^C- value = 
-23.89%o and a S.D. = 0.20%o. These findings show similar 
results for androstenol and 5pP, and therefore no significant 
variation of the isotopic values of both steroids upon DHEA 
ingestion. However, significant changes of the isotopic val- 
ues of the T metabolites were observed after ingestion of 
DHEA. Fig. 5 illustrates these changes with comparable min- 
imum 5^ ^c.yalue of -29.98, -30.41, -29.73 and -30.19%o 
for androsterone, etiocholanolone, 5a-androstane-3a,17p- 
diol and 5p-androstane-3a,17p-diol, respectively. Thus, a 
difference higher than 6%o is detected for the T metabo- 
lites with respect to the mean 8^^C-value of androstenol 
and 5PP after ingestion of DHEA. For the spot urine at t 
= 36 h, it may be still observed a difference of 0.4, 1.6, 
3.8, 4.4%ofor androsterone, etiocholanolone, 5a-androstane- 
3a,17p-diol, 5p-androstane-3a,17p-diol, respectively, com- 
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Fig. 4. the 5'3c values of androstenol (dark column) and 5 pP (white column) extracted from the urines of a healthy population composed of 10 females (W) 
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Fig 5 Excretion study of DHEA (50mg) and pregnenolone (50mg). ingested initially (r = 0) and 48h later (r= 48 h), respectively. Panel A represent the time 
course of the urinary S'^c-values of andro (D), etio (O) together with 5pP (A) and androslenol (T). whereas panel B shows the time course of the unnaiy 
8^^C-values of 5aA (■) and S^A (•) together with SpP (A) and androstenol (T). 



pared to the 5^^C-value of the endogenous reference 

5 pp. 

After ingestion of 50 mg of pregnenolone, 10 spot urines 
were collected over a period of 105 h. The 5^^C-values of 
5pP were significantly affected with a difference of 5.69%o 
compared to the mean 6^^C-value of 5pP of the urines 
collected during 48 h after DHEA ingestion. Similar results 
with 5^^C-values variations of 5pP higher than A%o were 
obtained on four subjects upon oral administration of 50mg 
of pregnenolone [18]. As depicted in Fig. 5, the S^^C-values 
returned to the baseline 75 h after pregnenolone ingestion. 
Such a difference in the carbon isotope ratio value reveals 
the synthetic origin of the steroid and it tends to demonstrate 
that 5pP is not longer applicable as endogenous reference 
compound. As represented in Fig. 1, pregnenolone may be 
also transformed to androstenol and to testosterone through 
the pathways leading to the formation of 16-ene steroids and 
sex steroids, respectively. Tlie results show that the difference 
in the isotopic values of androstenol were lower than \%o 
compared to the mean value obtained after DHEA ingestion 
(from r = to 48 h), while for androsterone, etiocholanolone, 
5a-androstane-3a,17p-diol and 5p-androstane-3a47p-diol 
it may be observed minimum 8^^C-values of -24.95, 
-26.00, -25.87 and -26.86%o, respectively. Tlius, the 
isotopic values of the T metabolites have changes lower than 
3%o after oral administration of 50mg pregnenolone. 

After pregnenolone ingestion, the largest variation of 
the 5^^C- values was obtained with 5pR Although preg- 
nenolone is a precursor for all investigated steroids, similar 
variation of the S^^C-values for all of them were not ob- 
■ served. In a previous study, it has been reported no influ- 
ence of the isotopic values of androsterone, etiocholanolone 
and5p-androstane-3a,17p-diol upon administration of preg- 
nenolone [18]. Hence, these findings tend to demonstrate a 
major conversion of pregnenolone to 5pP compared to the 
T metabolites (sex steroids pathway) or androstenol (16-ene 
steroids pathway). Although other excretion studies on differ- 
ent subjects with multiple ingestions at variable dose sched- 
ules would be needed to test this effect, our results show that 



androstenol may serve as endogenous reference compound 
after ingestion of pregnenolone. 

In conclusion, we have presented an IRMS method for 
the determination of the 8^^C-values of four T metabolites 
together with 5 PP and androstenol. This method gives consis- 
tent and reproducible 5^^C-values for the analyzed steroids. 
Our findings show that 5pP and androstenol may be used 
as endogenous reference compounds when DHEA or testos- 
terone has been administered. However, administration of 
pregnenolone will significantly affect the isotopic values of 
5pP, with much smaller variations of the androstenol 8^^C- 
values. Therefore, it may be anticipated that the differences 
between the 5^^C-values of androstenol and5pP could be an 
indication of pregnenolone administration. 
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Abstract 



The most frequently used method to demonstrate testosterone 
abuse is the determination of the testosterone and epitestosterone 
concentration ratio (T/E ratio) in urine. Nevertheless, It is taiown 
that factors other than testosterone administration may increase 
the T/E ratio. In the last years, the determination of the carbon 
isotope ratio has proven to be the most promising method to help 
discriminate between naturally elevated T/E ratios and those 
reflecting T use. In this paper, an excretion study following 
oral administration of 40 mg testosterone undecanoate initially 
and 13 h later is presented. Four testosterone metabolites 
(androsterone, etiocholanolone, Sa-androstanediol, and 
Sp-androstanediol) together with an endogenous reference 
(Sp-pregnanediol) were extracted from the urines and the 
^nQpiQ f^fio QJ each compound was analyzed by gas 
chromatography-combustionHsotope ratio mass spectrometry. 
The results show similar maximum 6^^C-value variations (parts 
per thousand difference of b^KPK ratio from the isotope ratio 
standard) for the T metabolites and concomitant changes of the 
T/E ratios after administration of the first and the second dose 
of T. Whereas the T/E ratios as well as theandrosterone, 
etiocholanolone and 5a-androstanediol d^^C-values returned to 
the baseline 15 h after the second T administration, a decrease of 
the sp-androstanediol ^-values could be detected for over 40 h. 
This suggests that measurements of 5p-androstanedk)l6-values 
allow the detection of a testosterone ingestion over a longer 
post-administration period than other T metabolites d^^C-values 
or than the usual T/E ratio approach. 



Introduction 

The detection of doping with testosterone is mainly based on 
the concentration measurement of the testosterone (T) to 
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epitestosterone (E) ratio (T/E ratio). If this T/E ratio is greater 
than 6 in the urine of a competitor, it is mandatory that addi- 
tional investigations should be conducted. Isotope ratio mass 
spectrometry (IRMS) may be used in this context as an addi- 
tional analysis to help in deciding whether an elevated T/E 
ratio can be explained by a misuse of testosterone (1-4) or 
testosteime precursors (4,5). Indeed, it is known that other fac- 
tors than testosterone administration may lead to T/E ratio 
exceeding 6 (6,7). 

IRMS allows measurements of slight differences in the carbon 
isotope ratio (^K/^K) of the exogenous and endogenous testos- 
terone. Synthetic testosterone is produced from precursors de- 
rived from plants with low ^^C content, whereas the ^^C and ^^C 
content in the natural endogenous form depends on the iso- 
topic carbon composition of the food diet and is influenced by 
additional effects of human biological processing (8). Such dif- 
ferentiation between synthetic and endogenous origins has 
also been re p o rted for other hormones such as epitestostero n e 
(9), nandrolone (10), and corticosteroids (11). 

Ve ry few time profile IRMS studies with the chronological de- 
t e nrihation of T/E ratio after oral testosterone administration 
are re ported in the literature (2,3,12). Chronological measure- 
ment of the carbon isotopic ratio of T metabolites was able to 
detect T administration in cases in which the T/E ratio re- 
mained below 6 (2). It must be noted that in this latter study the 
five volunteers were of Chinese ethnicity, and therefore, the 
cutoff limit of a T/E ratio of 6 that is suited for the Caucasian 
race is questionable when used on a Chinese subject population. 
It is also worth mentioning that the excretion studies on two 
Caucasian volunteers after one oral ingestion of T undecanoate 
(3). These excretion studies report the detection of exogenous 
T by gas chromatogr^hy-combustion-isotope ratio mass spec- 
trometry (GC-C-IRMS) after the T/E ratio had returned to 
below 6. The determination of exogenous T with GC-C-IRMS 
was possible for more than twice as long as with application of 
T/E ratio limits. 
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This paper describes the time courses of isotopic ratio values 
in urine of androstercne (Andro), etiocholanolone (Etio), 5a- 
androstanediol (5aA), 5p-androstanediol (5pA), and the en- 
dogenous reference Sp-pregianediol (5pP) in the frame of an 
excretion study following oral ingestion of testosterone ini- 
tially and 13 h later by a healthy, male, Caucasian volunteer 
(Figurel). The profile of the T/E ratio is also compared with the 
results obtained by IRMS. These excretion studies are funda- 
mental in understanding how the time profile of IRMS values 
is affected after multiple oral ingestions of testosterone. To our 
knowledge, there is no report of chronological application of the 
isotope ratio technology and the T/E ratio to monitor an ex- 
c retion study with multiple oral testosterone ingestions. 



Dosage and collection of urine samples 

A 40-mg testosterone undecanoate capsule (Panteston®, 
Organon SA, France) were self-administered orally initially and 
13 h later by a healthy, male, Caucasian volunteer. Baseline 
urine samples were obtained before initial administration, and 
39 subsequent spot urine samples were collected over a period 
of 100 h aifter the first capsule administration. Reference urine 
samples were collected from 40 Caucasian male subjects. In 
this excretion study, the spot urine with the T/E ratio of 36 at 
/ = 2.3 h was selected to be the positive quality control urine 
(QC-pos). The negative quality control urine (QC-neg) was ob- 
tained from a healthy subject Each urine was aliquoted into 15- 
mL cryogenic tubes and stored without additives at -20**C until 
analysis. 



Experimental 

Chemicals 

Allsolventsand reagents of analytical gradepurity were pur- 
chased from Fluka (Buchs, Switzerland). 5a-AndrDstan-3p-ol 
acetate, 5ot-androstane-3o^l7^d, 5p-androstane-3o^l7p- 
diol, 5^pregnane-3o^20odiol, etiocholanolone, and andro s- 
tercxie with a purity of at least 99.5% were obtained either 
f ran Steraloids Inc. (Newport, RI) or Sigma Chemical Co. (St. 
^Eouis, MO). Bakerbond spe™ 500-mg or 1000-mg octadecyl Cig 
/disposable extraction columns were obtained from J.T. Baker 
tPKillipsburg NJ). ^Glucuronidase from Escherichia coli in a 
/50%jglycerol solution (pH 6.5, 140 U/mL at 37T) was supplied 
el^ Roche Diagnostics GmbH (Mannheim, Germany). The ref- 
erence carbon dioxide gas was purchased from Carbagaz (Dom- 
didier, Switzerland). The mixture of three alkanes, C15 
(n-pentadecane), C20 (w-eicosane), and C25 ^pentacosane), 
was supplied by Chiron AS (TVondheim, Norway). 
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Figure 1. Metabolic pathways of testosterone. 



Sample preparation 

The urine sample (10 mL) was centrifuged in glass tubes at 
2500 rpm for 5 min and was applied onto a Cjg column (500 
mg). The conjugated steroids were eluted wift methanol (8 
mL) and the eluate evc^orated to dryness. To hydrolyze the con- 
jugated steroids, the residue was dissolved in 1 mL of 0.2M 
phosphate buffer (pH 7.0) and 50 pL of p-glucuraiidase was 
added as supplied. After incubation at 50''C during 1 h (or at 
37**C overnight) in a thermostated water bath, the deconjugated 
steroids were extracted on Cig column (500 mg) by washing 
with 6 mL acetonitrile/H20 (20:80, v/v) and subsequently by 6 
mL acetonitrile/H20 (35:65, v/v) and finally eluted with 12 mL 
acetonitrile. The eluate was evaporated to dryness under a ni- 
trpgen stream flbrbo Vap LV evaporator, Zymark, Hopkinton, 
MA), and then the residue was dried over phosphorus pen- 
toxide for 20 min. Acetylation of the extract was carried out in 
50 pL of pyridine and 50 pL of acetic anhydride at 60°C for 1 h 
incubation. The reaction medium was evaporated to dryness 
and subsequently the residue was redissolved in 3 mL of ace- 
tonitrile/H20 (50:50, v/v). The solution was applied onto a Cig 
column (1000 mg). The fraction Fl containing androsterone 
and etiocholanolone was obtained by elution with 15 mL ace- 
tonitrile/H20 (75:25, v/v) after washing with 12 mL of acetoni- 
trile/HgO (50:50, v/v). Finally, the fraction F2 with the 
androstandiols and the pregnanediol was obtained by eluting 
with 12 mL of acetonitrile. The derivatized steroids of frac- 
tions Fl and F2 were spiked with 40 pL and 10 pL of an internal 
standard (IS, 5a-androstan-3p-ol acetate, 0.20 mg/mL in 
methanol), mspectively. Then both fractions Fl and F2 were 
evaporated to dryness and finally dissolved in 500 pL and 40 pL 
of cyclohexane, respectively. 

GC-C-IRMS analysis 

The carbon isotope measurements were performed on a 
DeltaP^"s IRMS system (Thermo Finnigan MAT, Bremen, Ger- 
many) coupled to an Agilent 6890A GC (HP Analytical Division, 
Waldbrcnn, Germany) via a Finnigan GC ConJbustion III in- 
terke (Thermo Finnigan MAT, Bremen, Germany) and a CTC 
Analytics CombiPal autosampler (CTC Analytics AG, Zwingen, 
Switzerland). Chromatographic separations were achieved on 
an HP cross-linked 50% phenylmetiiylsiloxane fused silica cap- 
illary colunm (J&W Scientific, 30 m x 0.25-mm i.d., 0.15-pm 
film thickness). The injector temperature was set to 280°C. 
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The combustion and reduction oven temperatures were set to 
940**C and GOO^C, lespectively. Reference carbon dioxide gas 
pulses (20-s durations) were introduced at four diffe rent times 
during the course of the chromatographic separation. For the 
calibration of the reference gas with the alkane mixture of 
known S^^C-values, the oven temperature was increased from 
SOX (1 min) to 270T (7.0 min) at 15°C/min. For the analysis 
of the androstercne and etiocholanolone acetates (fraction Fl), 
the oven temperature was increased from 80**C (1 min) to 
270X (8.3 min) at 15X/min, then to 300X at 35X/min, and 
maintained at the final temperature for 3 min. For the analysis 
of the fraction F2 containing the androstandiols and the preg- 
nanediol acetates, the oven temperature was increased from 
80°C (1 min) to 270X (11.5 min) at 15°C/min, then to 300X 
at 35°C/min, and maintained at the final temperature for 
3 min. The volume of injection was 1-2 pL, depending on the 
estimated concentrations of the compounds of interest as eval- 
uated in the frame of the T/E ratio determination. The extracts 
were injected twice in the splitless mode, and the replicate 
m e as u rements were averaged. 

The symbol 6 is the standard notation for expressing carbon 
isotope ratios. It is defined as parts per thousand deviation of 
isotopic compositions from that of Pee Dee Belemnite (PDB), 
and is calculated according to: 

sinn/o/ ( ^' Wsample""! ^' ^standard 

'^'" cw)^ 

Negative shifts of the S^^C-value due to the formation of an 
acetate were corrected as follows: 



DoH = DoAc + 2m 



(Doac-Dac) 



n 



WhereDoH is S^^C-value for the underivatized steroids, Dqac 
is the S^^C-value for the acetylated steroids, D^c is the S^^C- 
value for the acetylating reagent, n is the number of carbon 
atom in a molecule, and m is the number of hydroxyl groups to 
be acetylated. 

All subsequent d^^C-values have been corrected for this neg- 
ative shift. The Dac value of our acetylating reagent was deter- 
mined to be -48.8%o according to a published procedure (13). 

Determination of steroid concentration and T/E ratio 

Urinarytestosterone and epitestosterone were quantified in 
all the samples and the concentration of the steroids of in- 
terest were quantified according to the method of Nolteemsting 
et a! (14). 



Results and Discussion 

Isotope measurements^ accuracy, and reproducibility 
of the method 

The reference carbon dioxide gas, which is pulsed several 
times during the course of the chromatographic separation, is 
calibrated by a mfarture of three alkanes, Cjs ^pentadecane), 



€20 (n-eicosane), and C25 (n-pentacosane), from Chiron AS 
with 6i3C-values of-30.22, -33.06, and-28.21%o, respectively. 
The internal standard (5a-androstan-3pol acetate) was mea- 
sured together with this alkane mixture and the b^K value 
was -31.9%o (n = 50, SD = 0.2%o). 

The extraction method allows the separation of androsterone 
(Andro) and etiocholanolone (Etio) acetates from the 5a- an- 
drostanediol (5otA), Sp-androstanediol (5pA), and pregnane- 
diol (5pP) acetates on the Cjg column by eluting with different 
ratio mbcture of acetonitrile/H20 (15). Before the GC-C-IRMS 
analysis, an internal standard (So-androstan-SpKi acetate) 
with a known S^^C-value is spiked in both fractions. Figure 2 
shows an example of GC-C-IRMS chromatograms oimlz 44 for 
fractions Fl and F2. The chromatograms show symmetrical 
peaks for the compounds of interest, no tailing, and no evidence 
of co-eluting compounds. 

Each batch includes positive (QC-Pos) and negative (QC- 
Neg) quality controls and the measurements are performed 
for all metabolites in the linear range of the IRMS. The purpose 
of the quality controls is to verify the reproducibility of the ex- 
traction procedure and the GC-C-IRMS. measurements. The 
two incubation procedures given in the experimental part have 
been verified with the positive and negative quality controls to 
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Figure 2. Typical GC-C-IRMS m/zAA mass chromatograms of fractions 
Fl (androsterone and etiocholanolone acetates) and F2 (Saandrostane- 
dlol; Sp-androstanediol, and 5p-pregnanediol acetates) spiked with an 
internal standard (IS, 5a-androstan-3p-ol acetate). The square-topped 
peab represent pulses of CO2 reference gas. 
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give comparable results. The within-assay precision was deter- 
mined by extracting six aliquots of QC-Pos and QC-Neg and in- 
jecting each once within the same day. For thedetemiination 
of the between-assay precision, 20 aliquots of QC-Pos and QC- 
Neg were extracted by 4 diff e rent technicians over a period of 18 
months, and injected once each. For the within-assay precision 
the overall means and SD for etiocholanolone, andiDsteione, 
5p-androstanediol, Soandrostanediol, and 5p-prqgnanediol in 
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20 40 60 
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Figure 3. 6|3C-Values of androsterone, etiocholanolone; 5a-androstanediol, fp-androstane- 
diol, and Sp-pregnahediol together with the T/E ratio throughout the study period. Testosterone 
was administered at t= and 13 h later (r= 13). The dotted line displays T/E ratio = 6. The hor- 
izontal lines a and b represent the S^^C-values for the mean and the mean - 3SD, respectively. 



Table I. Absolute 6^^C-Values of Androsterone^ Etiocholanolone, SoA, S^A, 
and 5pP of a Healthy, Caucasian, Male Population* 



Mean 



SD 



Range 



This 
6"C-value/%o study 



refS 



This 
study 



RefS 



This 
study 



RefS 



Androsterone -23.2 - 1.23 

Etiocholanolone -24.4 - 0.83 

5aA -23.6 -17.5 1.00 3.53 

5aA -24.2 -20.0 1.15 2.75 

5aP -23.3 -21.0 1.17 1.65 



-21 .2 to -25.3 
-22.1 to -25.8 
-21.8 to -25.9 
-22.0 to -26.3 
-20.7 to -25.6 



-23.2 

-24.6 

-10.5 to -24.6 -23.8 

-15.2 to -24.6 -24.3 

-17.2 to -23.8 -23.2 



*{n = 40). Data obtained by Ueki and Okano (5) for an athlete population of mal^s and females of various 
ethnicities (n > 350). 



the QC-neg were -24.6 (± 0.1), -24.2 (± 0.2), -23.9 (± 0.1), 
-23.6 (± 0.3), and -23.2 (± 0.2) %o, respectively, whereas in 
the QC-pos, -27.9 (± 0.3), -27.7 (± 0.2), -28.2 (± 0.2), -28.0 (± 
0.2), and -23.2 (± 0.2) %o were obtained. For the between-assay 
precision, the overall means and SD for etiocholanolone, an- 
dmsteroie, 5p-androstanediol, 5a-androstanediol, and 5p-preg- 
nanediol in the QC-neg were -24.4 (± 0.4), -24.0 (± 0.4), -24.3 
(± 0.3), -24.3 (± 0.4), and -23.7 (± 0.4) %o, respectively. For the 
QC-pos, means and SDs of -27.8 (± 0.4), -27.9 
(± 0.4), -27.8 (± 0.4), -28.4 (± 0.5), and -23.2 
(± 0.3) %o were obtained. These results indicate 
that the SDs for each compound measured 
with QC-neg and QC-pos are slightly higher 
in the case of the between-assay precision com- 
p a red to the within-assay precisioa Although 
this method allows for the 6i3C-value deter- 
mination of five steroids, the SDs are compa- 
rable to existing IRMS methods used for two T 
metabolites (12,16). 



S^^C Values following oral testosterone 
administration 

The GC-C-IRMS and the T/E ratio results 
from the excretion study following oral ad- 
ministration of 40 mg testosterone unde- 
canoate initially and 13 h later is shown in 
Figure 3. Figure 3 also shows the mean and the 
mean-3SD S^^C-values for andrastercne, etio- 
cholanolone, 5otA, 5pA, and 5pP obtained after 
analysis of a reference population of healthy 
Caucasian males (n = 40). T^ble I lists also the 
mean S^^C-vahies, the median S^^C-values, the 
SDs, the 6^K range values of androsterone, 
etiocholanolone, 5aA, 5pA, and 5pP, together 
with the results obtained by Ueki and Okano 
(5) for 5aA, 5pA, and 5pP from a population of 
450 athletes who had participated to the XVII 
Olympic Wnter Games in Nagano (Japan). 
This population with a majority of Caucasian 
subjects may be compared to our data because 
a correction factor was used to convert all mea- 
sured S^^C-values of the acefylated compounds 
to give values for underivatized steroids. A cor- 
rection fector was not applied for the popula- 
tion studies obtained by Shakelton et al (2) 
and Aguilera et al. (16). As listed in Tcible I, 
only 5aA, 5pA, and 5pP may he compared with 
the data of Ueki and Okano (5). There are 
striking differences between the ranges found 
in the two laboratories with mean differences 
of 6.1, 4.2, and 2.3%o for 5aA, SpA, and 5pP, re- 
spectively. Moreover, our SDs are much lower 
to those obtained by Ueki and Okano (5). These 
results may be explained by a difference of the 
analytical method or from the diet hetero- 
geneity of the population. Indeed, the diet of 
subjects from Europe is diff e rent from that of 
America and Japan and before the XVII 
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Olympic Winter Games in Nagano (Japan), the athletes did not 
eat the local diet for a sufficient time to have a measurable 
change of the steroids S^^C-values in urine. Differences to eth- 
nicity may not explain the ranges of the S^^C-values for 5oA, 
5pA, and 5pP in a population (2,16). 

As reported in previous studies (2,8), the S^^C-value for 5bP 
should not be affected by the administration of testosterone 
since it has to be produced from cholesterol via several inter- 
mediates (Figure 1). A change of the S^^C-value for 5pP and for 
T metabolites could be expected if the individual modify dras- 
tically the diet during the study period. In the 41 urines col- 
lected during the excretion study, we determined a mean 
8i3C-value of -23.7%o with SD = ± 0.4%o, range: -22.6 to 
-24.6%o and median = -23.7%o for 5pP. The SD value is similar 
to what obtained with the between-assay of QC-neg and QC-pos 
and shows that the 6^^C-values for 5pP remain constant during 
the time course of the excretion. These findings reveal no di- 
etarymodification during the excretion study and are in agree- 
ment with previous investigations (2,8). 

Inteiestingly, T/E ratio reach a maximum of 36 after both ad- 
ministrations and this value is higher than what has been re- 
ported (3) after an oral dose of 40 mg testosterone undecanoate 
for two Caucasian individuals (T/E ratio = 22). These differ- 
ences may be rationalized as an interindividual variability in 
metabolism (17), such as genetic differaices in the cytochrome 
P450 system (7) and preferential biotransformation of the 
steroids. Differences in volume distribution and body weights 
may also explain these results. 

It is noteworthy that the T/E ratio increased rapidly following 
testostercne administration but re turned below 6 after 10 and 
15 h for the first and second T administrations, respectively 
(Figure 3). Therefore only the urines collected during this pe- 
riod would be considered as suspect and subject to further pro- 
cedures (6). Carbon isotope ratio measurements are also used 
for that purpose in detecting testosterone abuse. Similarly to 
the T/E ratio, the S^^C-values of the four T metabolites de- 
crease rapidly after T administration with a difference of about 
5%o with respect to the endogenous ref erenceSpP. These find- 
ings together with the fact that the values are out of the range 
as defined by the population mean - 3SD for all T metabolites 
would be strong indicators of testosterone abuse. Indeed, a dif- 
f e rence superior to 4%o with respect to the endogenous refer- 
ence 5pP is indicative of an exogenous T ingestion (8,16). This 
d i ff e renceof 4%o is slightly higher to 3SD for all T metabolites 
of the re f e roice population (Tible I). 

The results show similar maximum d^^C-value variations for 
the T metabolites and concomitant changes of the T/E ratios 
after administration of the first and the second dose of T. 
Whereas androstercne, etiocholanolone, and Soandrostane- 
diol 6-values retumed to the baseline 15 h after the second T ad- 
ministration, a decline in the 5a-andrD6tanediol 8-values could 
be detected over 40 h. This finding may be related to different 
metabolic pathways with diff e rait kinetics from testosterone to 
T metabolites. For instance, it is known that urinary 5a-an- 
d rostanediol arise from both hepatic and peripheral metabolism 
whereas urinary 5p-androstanediol is considered to arise only 
from hepatic metabolism (16). One should also consider the 
wash out period between the administration of the first and the 



second dose. About 10.3 h after the second T dose, it may be ob- 
s e rvedon the T/E ratio profile that there is likely no residual ef- 
fect on this parameter firom the first dose, whereas it may not be 
excluded from the 5p- and rostanediol and ethiocholanolone 
6^3C-values. Other excretion studies on diff e raitsubjects with 
multiple T ingestions are variable dose schedules would be 
needed to test this effect. 

It may be also emphasized that after ingestion of the second 
dose of X there is a spot urine with a T/E ratio below 6 (T/E = 
5.6 at / = 23.3 h) that shows for aridrosterone, etiocholanolone, 
5ot-androstanediol, and 5p-androstanediol a difference of 2.3, 
4.6, 1.8, and 4.9%qrespectively, with the S^^C-value of the en- 
dogenous ref eraice 5pP. For the subsequent spot urine at / = 26 
h, a T/E ratio of 2.7 was obtained with a S^^C-value superior to 
4%o for 5p-androstanediol. From these results and other studies 
(3,12), it may be asked in routine procedure: 1. If the T/E ratio 
at 6 is still a valid cutoff and 2. What are the IRMS criteria to dc- 
clarean exogenous T ingestion, that is, does all the measured T 
metabolite S^^C-values or does only one have to be superior to 
4%o. Further excretion studies with multiple ?T ingestions 
should help in the ftiture in deciding which criteria should be 
unilaterally adopted. 

In conclusion, our results suggest that measurements of 5p- 
andrcBtanediol 6-values allow the detection of a testosterone in- 
gestion over a longer postadministrationperiodith^ other T 
metabolites S^^C-values or than the usual T/E ratio approach. A 
diffemce of 4%o with respect to the endogenous ref erence5pP 
should be used as indicative of an exogenous T ingestion. As dis- 
cussed pfeviously, the use of a reference population to report 
positive samples is questionable. 
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ABSTRACT 



The metabolic effect of multiple oral testosterone \mdecanoate (TU) doses over 4 weeks 
was assessed in seven voluntary men. The protocol was designed to detect accumulation 
of the substance by choosing the appropriate spot urines collections time and to study the 
urinary clearance of the substance after weeks of treatment. Urines were analysed by a 
new GC/C/isotope ratio mass spectrometry (IRMS) method to establish the 3^C-values of 
testosterone metabolites (androsterone and etiocholanolone) together with an endogenous 
reference compound (16(5a)-androsten-3ot-ol). The significant differences in inter-individual 
metabolism following TU intake was illustrated by large variations in 5*^C-values of both 
T metabolites (maximum A^^^C-values = 5.5%o), as well as by very stable longitudinal T/E 
profiles and carbon isotopic ratios in the first hours following administration. According to 
T/E ratios and i^^C-values, the washout period after 80 mgTU intake was less than 48 h for all 
subjects and no accumulation phenomenon was observed upon chronic oral administration. 

© 2006 Elsevier Inc. All rights reserved. 



1. 



Introduction 



Detection of doping with endogenous steroids still 
remains a difficult issue in sport. Monitoring indirect 
urinary and serum markers such as testosteroile glu- 
curonide/epitestosterone glucuronide (T/E) and testosterone 
glucuronide/luteinizing hormone ratios [1] or serum 
testosterone/17a-hydroxyprogesterone ratio [2] has been 
used to discriminate exogenous administration of testos- 
terone from endogenous origin. In August 2004, a technical 



document from the World Anti-Doping Agency (WADA) was 
adopted with the need of submitting the sample to isotope 
ratio mass spectrometry (IRMS) analysis for determina- 
tion of the ^^C/^C ratio of selected steroids, if the urinary 
T/E ratio value is equal or greater than 4.0 as well as for 
altered steroid profiles [3]. If IRMS analysis does not readily 
indicate exogenous administration of steroids for urinary 
samples with T/E ratio > 4.0, the result is reported as incon- 
clusive and it is mandatory to conduct further longitudinal 
studies. 



* Corresponding author. Tel.: +41 21 314 7332; fax: +41 21 314 7333. 
E-mail address: martiaLsaugy@chuv.ch (M. Saugy). 
0039-128X/$ - see front matter © 2006 Elsevier Inc. All rights reserved. 
doi:10.1016/j.steroids.2005.11.004 
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Oral application of testosterone undecanoate (TU) has been 
found to raise serum testosterone levels in healthy and hypog- 
onadal men [4,5]. Although testosterone is inactive on oral 
administration, testosterone undecanoate is absorbed from 
the gut via the Ijrmphadc system and therefore avoid immedi- 
ate inactivation by the liver [6,7]. Clearance of orally adminis- 
tered TU is fast, and hence drug testing analysis of the urinary 
concentration can only be performed in the first hours after 
administration [8,9]. In a study, it has been found that a single 
oral administration of 120 mg TU results in a change less than 
lOh of the urinary T/E ratio for Caucasian individuals, with no 
significant response of used urinary markers to TU intake for 
one of them [10]. 

Although long-term effect of intramuscularly administra- 
tion of T on urinary profile of androgens has been investigated 
[11,12], little is known about the response of urinary mark- 
ers used in doping controls after chronic oral TU adminis^ 
trations. The purpose of the present study is to examine the 
urinary profile of seven subjects who received an oral dose 
of 80 mg TU three times a week during a period of 1 month. 
Carbon isotopic ratio of androsterone, etiochdlanolone and 5a- 
androst-16-en-3a-ol (androstenol) together with T/E ratio are 
employed as parameters for a discussion about variability of 
inter-individual androgen metabolism and diagnostic criteria 
in doping control. 



2. 



Material and methods 



2.1. Reagents and chemicals 

All chemicals were of analytical grade. All solvents were 
purchased from Fluka (Buchs, Switzerland). Bakerbond 
spe*"^ 500 and 1000 mg octadecyl Cis disposable extrac- 
tion columns were obtained from JT Baker (Phillipsburg, 
NJ, USA). p-Glucuronidase from Escherichia coli in a 50% 
glycerol solution (pH 6.5, 140U/ml at 37 =C) was supplied 
by Roche Diiagnostics GmbH (Manheim, Germany). Com- 
mercial reference steroids, 17p-hydroxyandrost-4-en-3-one 
(testosterone, T), 17a-hydroxyandrost-4-en-3-one (epitestos- 
terone, E), 3a-hydroxy-5a-androstan-17-one (androsterone), 
3a-hydroxy-5p-androstan-17-one (etiocholanolone) and 5a- 
androstan-3p-ol acetate (Batch; D0125) were obtained from 
Steraloids Inc. (Newport, RI, USA) whereas 5a-androst-16- 
en-3a-ol (androstenol) was supplied by Sigma Chemical Co. 
(St. Louis, MO, USA). Testosterone undecanoate (Djmapharm 
Distribution, Meyrin, Switzerland) was analytically tested by 
the Pharmacy of the University Hospital (CHUV, Lausanne, 
Switzerland) that also prepared the pills. 

2.2. Subjects and clinical protocol 

The study was conducted at the Swiss Antidoping Laboratory, 
in Lausanne (Switzerland), after the approval of the protocol 
by the ethics committee of the Faculty of Medicine (University 
of Lausanne). Participants were seven healthy male volunteers 
from Caucasian origin, aged between 20 and 30 years, mainly 
from the Institute of Sports Sciences and Physical Education 
(University of Lausanne, Switzerland). All volunteers provided 
informed consent for the participation in the study. These stu- 



dents were not physically addicted to drugs and denied any 
participation in weightlifting or bodybuilding. 

The 4-week study consisted in the oral intake of testos- 
terone undecanoate pills (80 mg testosterone undecanoate 
and 115 mg mannitol) on Monday, Wednesday and Friday 
between 6,30 and 8 a.m. One sport urine (Ul) was collected 
on the first day of the protocol, prior to any medication. Sub- 
sequently, spot urines were collected on day 24 before intake 
of the 11th pill (U2), and after 4h (U3), 8h (U4) and 24h (U5). 
Finally, a spot urine (U6) was obtained 10 days after the last 
administration (day 39). A maximum standard deviation of 
30min may be considered for the collection time of all spot 
urines. 

Four months after this protocol, the same subjects were 
self-administered a single dose of testosterone undecanoate 
(80 mg testosterone undecanoate and 115 mg mannitol) on the 
morning. All urine samples were collected during 24 h after 
intake (excretion study). 

Urines were kept at 4°C until their delivery to the labo- 
ratory. After that, each urine sample was divided into 20 ml 
flasks and stored at -20 "^C until extraction and analyses at 
the laboratory. 

23, Quantitative analysis of steroid glucuronide 
concentrations in urines 

Quantitative analyses of urinary steroids glucuronides were 
performed using similar procedures of a previously reported 
method [10]. A six-point calibration curve was established • 
using available reference material with the following uri- 
nary concentration range: testosterone and epitestosterone 
(5-4000 ng/ml, r2> 0.998), androsterone and etiocholanolone 
(100-10,000 ng/ml, R^ > 0.993). 

2.4. GC/CAEMS analysis of urine samples 

The symbol S is the standard notation for expressing carbon 
isotope ratios. It is defined as parts per thousand deviation of 
isotopic compositions from that of Pee Dee Belemnite (PDB), 
and is calculated according to: 

I W Wstandard 

The urine sample (10 ml) was centrifiigated in glass tubes 
at 2500 rpm for 5min and was applied onto a Cig column 
(500 mg). The conjugated steroids were eluted with methanol 
(8 ml) and the eluate evaporated to drjrness. To hydrolyse the 
conjugated steroids, the residue was dissolved in 1 ml of 0.2 M 
phosphate buffer (pH 7*0) and SOjlI of p- glucuronidase was 
added as supplied. After incubation at 50 °C during Ih in 
a thermostated water bath, the deconjugated steroids were 
extracted on Cis column (1000 mg) by washing consecutively 
with 6 ml acetonitrile:H20 (20:80, v/v), 6 ml acetonitrile:H20 
(35:65, v/v) and 6 ml acetonitrile:H20 (50:50, v/v). The firac- 
tion Fl containing androsterone and etiocholanolone was 
obtained by elution with 3 x 6ml acetonitrile:H20 (75:25, v/v) 
and androstenol was collected by elution with 2 x 4.5 ml of 
acetonitrile:CH30H (75:25, v/v) and 2 x 4.5 ml of acetonitrile 
(fraction F2). The eluates were evaporated to dryness. Acety- 
lation was carried out in SO\d of pyridine at 60 °C for Ih 
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incubation with 50 yl of acetic anhydride and 50 \i\ of acetic 
anhydride/acetic acid (1:1) for fractions Fl and F2, respectively. 
The derivatized steroids of fractions Fl and F2 were spiked 
with 50 and 10 pi of an internal standard (IS, 5a-androstan-3p- 
ol acetate, 0.20mg/ml in methanol), respectively. Then both 
fractions Fl and F2 were evaporated to dryness and finally dis- 
solved in 200 and 40 jlI of cyclohexane, respectively. 

The carbon isotope measurements were performed with 
the instruments and conditions described elsewhere [13]. For 
the analysis of both fractions Fl and F2, the oven tempera- 
ture was increased from 80 °C (Imin) to 270 °C (8.3 min) at 
15°C/min, then to 300 °C at 35°C/min, and maintained at 
the final temperature for 3 min. The fractions were injected 
(2 jjil) in splitiess mode. Possible isotopic discrimination of the 
steroids during the separation and analysis procedure has 
been tested by use of 3-year-old boy's urines (6 ml) spiked with 
10 nJ solution of the steroids of interest (1 mg/'ml in methanol). 
After extraction, we found that the isotopic ratio values of 
the spiked steroids in urine were very similar to standard 
values (A5^^C<0,70%o). For the IRMS analysis of urine sam- 
ples, we used the 5^^ C- value of 5a-androstan-3p-ol acetate (IS) 
as criteria of suitability (5^^C = -30.56%o, S.D.=0.20%o, n=54). 
If the 5^^ C- value of 5a-androstan-3p-ol acetate was greater 
than the -30.56 ± 2S.D.%o limit, the assay was repeated. Each 
batch included positive (QC-Pos) and negative (QC-Neg) qual- 
ity controls and the measurements were performed in the 
linear range of the IRMS. QC-Neg is a urine of a Caucasian 
male (age = 24 years, weight = 65 kg) and QC-Pos is an excretion 
study (pooled urines over 10 h) of 40mg testosterone unde- 
canoate (Panteston®, Organon SA, France) of the same individ- 
ual. The within-assay precision was determined by preparing 
six aliquots of QC-Neg and QC-Pos in the same batch and 
injecting each once. The between-assay precision was deter- 
mined by extracting 13 aliquots of QC-Neg and QC-Pos over 
5 months. For the within-assay precision the overall means 
and S.D.s for etiocholanolone, androsterone and androstenol 
in the QC-Neg were -23.7 (0.2), -24.2 (0.2) and -23.9 (0.2)%o, 
respectively, whereas in the QC-Pos, -28.7 (0.3), -28.9 (0.2) and 
-23.6 (0.3)%o were obtained. For the between-assay precision 
the overall means and S.D.s for etiocholanolone, androsterone 
and androstenol in the QC-Neg were -23.9 (0.5), -24.0 (0.5) and 
-23.5 (0.3)%o, respectively. For the QC-Pos, means and S.D.s of 
-28.2 (0.6), -28.2 (0.4) and -23.2 (0.5)%o were obtained. 

2.5. Statistical analysis 

The non-parametric one-way analysis of variance 
(Kruskal-Wallis test) was used for statistical analysis of 
^^C-values and T/E ratio as a function of time. Statistical 
analyses were performed with MATLAB (Statistics Toolbox, 
Version 3.0). Significant increase above the basal levels with 
P<0.05 was considered. 



3. 



Results and discussion 



3.1. Time-projilc 0/ T/E ratio 

As shown in Fig. 1, T/E ratios of seven Caucasian individ- 
uals have basal values in the range of 0.06-5.09. The val- 



ues remain very similar for urine sample U2 collected after 
3 weeks of treatment and 48 h after last TU intake (P>0.5). 
In the course of the study, the T/E ratios show important 
inter-individual variability upon ingestion of the substance. 
Excepted for SI, the values of all subjects in samples collected 
after 4h are significantiy higher than their respective basal 
values. Eight hours after administration of the substance (U4), 
this ratio is still significantiy higher for subjects S2, S4, S6 
and S7. 

To investigate the effect of chronic administrations of TU 
on the pharmacokinetics of tiie substance, the data were 
compared with the values obtained upon excretion studies 
of a single TU dose. It may be pointed out that the excre- 
tion studies displayed in Fig. 2 confirm the pharmacokinet- 
ics characterizing each of the seven individuals. Excepted for 
the T/E profile of subject SI who shows almost no varia- 
tion, the excretion peak occurs at 4h for the other subjects. 
The T/E ratio return to basal values at about 15 h after a 
single dose administration for most of the individuals. Sur- 
prisingly, the pharmacokinetics of TU in subject i54 is slower 
with respect to the other subjects (excretion time of about 
24 h). This trend was more pronounced during the multi- 
dose medication where the T/E ratio in urine U5 was signif- 
icantiy higher than the basal values (Fig. 1); These findings 
put forth an intra-individual variability in; the testosterone 
metabolism. This is also exemplified by the comparison of the 
T/E ratio of subject S3 at 4h post-administration (T/E =17.30) 
with the value (T/E= 1.23) obtained during the multidose med- 
ication after similar excretion time (U3). Likewise, concen- 
trations of testosterone metabolites were higher at the peak 
excretion after a single TU intake (androsterone = 12,000 ng/ml 
and etiocholanolone = 7200 ng/ml) compared to the concen- 
tration values found in urine U3 (androsterone = 1185 ng^ml 
and etiocholanolone = 1220 ng/ml). As subject S3 has appar- 
entiy a very fast clearance of the substance (<5 h), it may be 
expected that a shift in the excretion time will have a signif- 
icant influence on the steroid concentrations. The origin of 
this shift of about 1 h may stem from the organism hydration 
state. 

Throughout the study, T/E ratio failed to respond to TU 
oral administration for subject SI and despite of the statis- 
tical significance, this parameter was found to vary only from 
0.48 to 1.23 for subject S3. This finding was also observed 
in two previous controlled studies of single oral TU admin- 
istration [10,14] where it was supposed that these individu- 
als are characteristic representative of a small group of Cau* 
casian population with a low basal urinary T/E ratio. The 
excretion studies after a single dose administration show 
that the T/E ratio of S3 reached a value of 17.3 with a rapid 
return to basal values during the first 5 h post-administration. 
For subject SI, the very stable T/E ratio profile (0.09-0.20) 
contrasted with large concentrations of urinary T metabo- 
lites (Fig. 2). About 2h after administration, the concentra- 
tion of androsterone and etiocholanolone glucuronides were 
of 50,000 and 8100 ng/ml, respectively. In view of these data, 
both subjects differ from the five others and have likely 
a metabolism that converts more rapidly testosterone to 
downstream metabolites together with high activity of UDP- 
glucuronosyl transferase isoforms that conjugate androgens 
[15,16]. 
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Fig. 1 - Time course in hours of urinary T/E ratio (upper panels, 4) and 3^G-values of androsterone (•), etiocholanolone (■) 
and androstenol (a) of seven subjects (S1-S7) throughout the protocol study. The two x-axis breaks are shown by paired 
oblique lines. 



3.2. Time profile 0/ i^^C-va\\xes 

Several methods have been published for the differentiation 
between the exogenous and endogenous origin of steroids in 
urine samples [17-19]. The method described in the paper 
allows the detection of exogenous T in urine by comparison 



of 5^3C-values of androsterone and etiocholanolone with an 
endogenous reference compound (androstenol). Fig. 3 illus- 
trates typical GCyc/IRMS traces of m/z 44 for fractions Fl 
and F2 containing T metabolites and the endogenous ref- 
erence compound, respectively. We found that S.D.s on the 
5^^C-values for each compound measured with QC-Neg and 
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Fig. 2 ^ Urinary T/E ratio of subject SI (■), S3 (a), S4 (•) and 
mean values (x) (:tS.E.M.) of S2, S5, S€ and S7 following a 
single oral dose of TU (excretion study). 

QC-Pos were of about 0.2%o in the within-assay precision and 
slightly higher in the case of the between-assay precision (see 
Section 2). 

Testosterone acetate [20] prepared from TU administered 
in this study gave a S^^c-value of -30.69 (S.D.=0.34%o, n = 5). 
After correction for the negative shift of the 5^^C-value due 
to formation of the acetate [13], we obtain a 5^^C-value of 
-28.80%o for testosterone. If no natural isotopic fractionation 
toward depletion in ^^C occurs during the in vivo metabolism 
of testosterone [21], maximum S^^C-values of -28.80%o maybe 
expected for androsterone and etiocholanolone at the maxi- 
mum excretion rate [17], 

As depicted in Fig. 1, baseline 5^^ C- values of steroids in 
urine Ul are ranging from -22.0 (S5) to -24.0%o (86), and 
thus administration of exogenous testosterone used in this 
study may potentially result in significant differences in the 
S^^C-values {A<5^C-values: 4.8-6.8%o). Similar to what found 
for T/E ratios, the 5^^C-values of the steroids in urine sam- 
ple U2 are not significantiy different from those determined 
in Ul {P>0.5). Accumulation phenomenon caused by body 
storage and slow elimination in the urine was therefore not 



observed in all subjects. Conversely, the data tend to show 
that the washout period is less than 48 h for all subjects. Sam- 
ples collected 0, 4, 8 and 24 h after intake of a pill may provide 
information on individual variability of TU clearance in the 
urines. The time course of isotopic values of androsterone, 
etiocholanolone and androstenol in urines U2, U3, U4 and U5 
for all subjects are shown in Fig. 1. As observed in QC-Pos 
urine sample, the 5^^C-values of androstenol do not display 
significant changes upon oral TU administration, while S^^C- 
values of both T metabolites undergo large variations. As men- 
tioned above, the results obtained with some individuals (S2, 
S4 and S6) tend to demonstrate that androsterone and etio- 
cholanolone contained in urines U3 and U4 originates almost 
completely from the conversion of TU, with limited contri- 
bution of endogenous steroids metabolism. Global statistical 
analysis shows significance (P < 0.02) with respect to basal val- 
ues for androsterone and etiocholanolone in urines U3 and U4, 
However, it should be noted that for urine U5 of subjects S2 
and S4, the 5^^C-values differ from 1 to 3%o compared to those 
found before TU intake. As observed on the urinary T/E pro- 
files, these findings reflect the important inter-individual vari- 
ability in the metabolic clearance of TU. To underline this vari- 
ability, it is worth mentioning the data obtained with S3, which 
show no significant variation in 5^^ C- values of the steroids 
of interest (Fig. 1). As discussed below, the stability of the 
5^^C- values of this subject during the multidose medication 
study may be explained by fast metabolization and excretion 
of the substance. Nevertheless, we observed a small shift in 
the excretion rate of TU in this protocol with respect to single 
excretion studies. Therefore, it may be expected that the spot 
urine collected 4h after a single dose excretion would have 
lead to more negative 3^^ C- values for testosterone metabo- 
lites. 

Spot urine U6 has been collected at the end of the treat- 
ment, i.e. 10 days after intake of the last pill. The 5^C- 
values in urine U6 are similar to what found initially (Ul) 
and confirm the observation found with urine U2. Through- 
out the course of the excretion of all individuals, high 
correlation coefficients were found between absolute car- 
bon isotopic data and the urinary concentration profiles 
of androsterone (r=0.69; P<lxlO"^) and etiocholanolone 
(r=0.51;P<lxlO-3). 
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Fig. 3 - lypical GC-C-IRMS in/z 44 mass chromatograms effractions Fl (androsterone and etiocholanolone acetates) and F2 
(androstenol acetate) spiked with an internal standard (IS, 5a-androstan-3p-ol acetate). The square-topped peaks represent 
pulses of CO2 reference gas. ^ ^^ . ^ . 
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3.3. Implications in anti-doping analyses 

According to the technical document of the WADA Labo- 
ratory Committee, an athlete would be reported as consis- 
tent with the administration of a steroid when the ^^cy^^C- 
value measured for the metabolites differs significantly, i.e. 
by 3.0%D or more from that of the urinary reference steroid 
chosen [3]. The samples submitted to IRMS analysis are 
those with T/E ratio > 4 or with abnormal steroids glu- 
curonide concentrations: T and E>200ngml'*^, androsterone 
and etiocholanolone> 10,000 ngml-^ and DHEA>100ngml-^ 

[3]. 

In this study, all individuals have basal T/E values ranging 

from 0.06 to 1.25, excepted for subject S4 in whom T/E is 
of 5.09 (Fig. 1). It has to be noticed that there is a high and 
significant correlation between the basal and the maximum 
T/E values (r=0.84, P= 0.0086). Interestingly, the treatment 
with TU is not accompanied with an increase of T/E values 
above 4.0 in urines of subjects SI and S3. Similarly, the 
steroid concentrations for these individuals were well below 
the concentration cut-offs mentioned previously (data not 
shown), and consequently the samples would not have 
been subjected to IRMS analysis in an anti-doping control, 
though the ^^C/^^C- values measured for androsterone and 
etiocholanolone differ by more 3.0%o from that of androstenol 
in urine U3 of subject SI (Fig. 1). Another interesting feature 
of this study is depicted by T/E profile of subject S7 which 
displays significant variations 4h after TU intake compared to 
basal value (Fig. 1), whereas IRMS data of U3 are not conclusive 
(A^^^C- values = 2.0%o). 

Our study shows that about 60% of the samples collected 
during the first hours after oral intake of 80 mg TU (7 urines 
U3 and U4) would have been reported as indicative of admin- 
istration of an endogenous steroid. If complementary specific 
analyses would have been conducted [10,22], a misuse of TU 
for both subjects with stable steroid profiles could have been 
revealed. 



4. 



Conclusion 



Chronical oral TU administration throughout a month do not 
influence notably the urinary steroid profiles in the seven vol- 
unteers. Nevertheless, most of the urines taken 4 and 8h 
after administration of the TU showed significant and vari- 
able changes in the T/E ratio and in carbon isotopic ratios of 
androsterone and etiocholanolone. In some cases, it appears 
that the 5^^C-values of testosterone metabolites are more valu- 
able urinary markers than the common markers derived from 
steroid concentrations. 

An interesting feature of this study is displayed by two of 
the seven subjects for whom the excretion occurs in the first 
hours after adrninistration. Thus, it is conceivable that test- 
ing of these individuals in doping control would lead likely 
to negative results when using common urinary markers. 
In order to increase the sensitivity of TU detection, further 
investigations on this group of individuals are needed for 
identification of specific biomarkers of this class of doping 
agent. 
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Performance Characteristics of a Carbon Isotope 

Ratio Method for Detecting Doping with 

Testosterone Based on Urine Diols: 

Controls and Athletes with Elevated 

Testosterone/Epitestosterone Ratios 

RoDRiGO Aguilera/'' Thomas E. Chapman/ Borislav Starcevic/ Caroline K. Hatton/ 

and Don H. Catlin^'^ 



Background: Carbon isotope ratio methods are used in 
doping control to determine whether urinary steroids 
are endogenous or pharmaceutical. 
Methods: Gas chromatography-combustion^isotope ra- 
tio mass spectrometry (GC-C-IRMS) was used to deter- 
mine the d^^C values for 5)3-androstane-3a,17j5-diyl 
diacetate (5j3A), 5ck!-androstane-3or47j3-diyl diacetate 
(5aA), and 5]5-pregnane-3a,20a-diyl diacetate (5j5P) in a 
control group of 73 healthy males and 6 athletes with 
testosterone/epitestosterone ratios (T/E) >6. 
Results: The within-assay precision SDs for 5/3A, 5aA, 
and 5/3P were ± 0.27%o, ± 0.38%o, and ± 0.28%o, respec- 
tively. The between-assay precision SDs ranged from ± 
0.40%o to ± 0.52%o. The system suitability and batch 
acceptance scheme is based on SDs. For the control 
group, the mean S^^C (SD) values were -25.69%o 
(+ 0.92%o), -26.35%o (± 0.68%o), and -24.26%o (± 0.70%o), 
for 5fiA, SolA, and 5pP, respectively. 5/3P was greater than 
5/5A and 5atA (P <0.01), and Sj^A was greater than 5aA 
(P <0.01). The means - 3 SD were "28.46%o, -28.39%o, 
and -26.37%o for 5/5A, 5aA, and SpP, respectively^ The 
maximtmi difference between 5/5P and 5pA was 3.2%o, 
and the maximtmi 5J5A/5/5P was 1.13. Three athletes 
with chronically elevated T/Es had 8^^C values consis- 
tent with testosterone administration and three did not. 
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Conclusions: This GC-C-IRMS assay of urine diols has 
low within- and between-assay SDs; therefore, analysis 
of one urine sample suffices for doping control. The 
means, SDs, ±3 SDs, and ranges of 6^C values in a 
control group are established. In comparison, testoster- 
one users have low 5/3A and 5aA, large differences 
between SpA or 5aA and 5/3P, and high SpA/S/BP and 
BoA/SpP ratios. 
© 2001 American Association for Clinical Chemistry 

A critical issue in doping control is establishing the origin 
of testosterone and other steroids typically found in 
human urine. If the origin can be shown to be pharma- 
ceutical, as opposed to endogenous, a doping offense has 
occiirred. Androgens for pharmaceutical use are not syn- 
thesized de novo; they are obtained by semisynthesis 
from starting materials such as diosgenin and stigmas- 
terol, which are derived from plants (1), Furthermore, 
these compounds have less ^^C than their endogenous 
homologs (2,3); therefore, urinary steroids with a low 
^^C/^^ ratio are likely to have originated from pharma- 
ceutical soxirces. This thesis has led to the use of gas 
chromatography-combustion-isotope ratio mass spec- 
trometry (GC-C-IRMS)^ in doping control because the 
method determines the 6^^C value of steroids extracted 
from mine, based on the equation: 



^ Nonstandard abbreviations: GC-C-IRMS, gas chromatography-combiis- 
tion-isotope ratio mass spectrometry; T/E, testosterone/epitestosterone ratio; 
5^A/ 6^^ value for 50-androstane-3a,17/3-diyl diacetate; 5aA, S"C value for 
5a-androstan&-3a,17/3-diyl diacetate; 5pP, 8^^ value for 5/3^pregnane-3of,20cif- 
diyl diacetate; and QC, quality control: 
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S"C[%o] = 



\ ^/ ^/sample \ *— / ^/standard 



\ ^/ ^/standard 



XlOOO 



where ^^C/^^C refers to the isotope ratio in the sample or an 
international standard (a reference gas calibrated relative to 
Pee Dee Belemnite). Accordingly, for several years, GC-C- 
IRMS has been applied to detect the use of exogenoiis 
steroids such as testosterone (3,4), dihydrotestosterone 
(5, 6), and dehydroepiandrosterone (6, 7) by athletes. 

Testosterone adrninistration increases the ratio of urine 
testosterone to epitestosterone (T/E). This finding led to 
the use of T/E as a screening test for testosterone admin- 
istration (8), If the ratio exceeds 6, laboratories accredited 
by the Ihtemational Olympic Committee report the result 
to the sport authority (9), It is known, however, that 
factors other than testosterone administration may also 
increase the T/E ratios (10-12), Furthermore, testosterone 
administration does not always lead to an elevated^ T/E 
ratio (3, 13), These factors complicate the interpretation of 
elevated T/E ratios and limit the significance of T/E ratios 
<6. Determining the T/E time profile of an individual is 
useful, but it requires consideration of the results of past 
tests or the collection of additional samples. Our previous 
work demonstrated that the measurement of 6^^C values of 
testosterone and its metabolites can detect testosterone use 
(4, 14, 15), Others have reported that 6^^C values may be 
abnormally low even in samples with T/E ratios <6 (3). 

With the introduction of new methods, it is essential to 
fully characterize the assay and to establish the values in 
the control group. This is particularly true with S^^C 
measurements when applied to drug control because the 
method is inherently difficult, the analytical results are 
likely to be litigated, and it has been suggested (3, 5) that 
diet or ethnicity may influence the ^^C/^^C ratio of urine 
steroids. Accordingly, herein we characterize the 8^^C 
measurements of the diacetates of 5)3- and 5a-androstane- 
3a,17)3-diol (5j3A and 5aA, respectively), and 5j3-preg- 
nane-3a,20a-diol (5j3P) with respect to precision, linearity, 
system suitability, and batch acceptance. In addition, we 
determined 8^^C values for these steroids in a control 
group of 73 healthy male subjects from four different 
ethnic groups. Finally, data gathered from the control 
group were used to interpret 6^^C values obtained on 
athletes with elevated T/E ratios and to discuss diagnos- 
tic criteria for doping. 

Materials and Methods 

STEROID CALIBRATION SOLUTION 

A Steroid calibration solution was prepared that con- 
tained 25 mg/L 5j3-androstane-3a,17j3-diol, 5a-andro- 
stane-3a,17j8-diol, and 5j3-pregnane-3a,20a-diol, all as di- 
acetates (Steraloids, Inc.). 



'*The word "elevated" is used to refer to a result that is above the 
administrative cutoff. 



CONTROL GROUP 

The control group consisted of 74 male medical students 
(age range, 19-29 years) from the University of California 
at Los Angeles. Body weights were 45-110 kg. The stu- 
dents had the option to give a medical and drug history 
and to describe their ethnicity. No student declared taking 
steroids or reported any chronic disease. The ethnicities 
were "Asian" (n = 16), ''African American'' (n = 9), 
"Caucasian" (n = 25), "Hispanic" (n = 13), "other" (n = 
7), and "tmknown" (n == 4). The students collected 24-h 
urine samples, and 50-mL aliquots were stored at 4 °C. 
The study was conducted under the guidance of the 
Hxmian Subject Protection Committee of the University of 
California at Los Angeles. 

ATHLETES V\n[TH ELEVATED T/E RATIOS 

Of the large number of anonymous urine samples that our 
laboratory analyzes for sport drug control programs in 
the US, some have a urine T/E ratio >6. hi such cases, the 
sport organization typically collects additional samples to 
track the urine T/E over weeks or months. We selected 
some of these mine samples for GC-C-IRMS analysis 
based on the availability of at least two samples per 
person, sufficient volume to perform the analysis, and 
permission from the sport organization. 

QUAUTY-CONTROL URINE SAMPLES 

Quality-control urines (QC-H and QC-L) were obtained 
from two subjects knov^nn not to be using testosterone or 
any substance likely to alter the d^^C values of 5^- 
androstane-3a,17j3-diol, 5a-androstane-3a,17j8-dioI, and 
5/3-pregnane-3a,20Q£-diol (measured as diacetates). Each 
subject donated one 8-h urine, which was aliquoted into 
10-mL cryogenic tubes and stored at —20 ^C tmtil analy- 
sis. 

URINARY STEROID CONCENTRATIONS AND SAMPLE 
PREPARATION FOR GC-C-IRMS 

The T/E ratio was estimated by GC-MS as described 
previously (16), The concentrations of 5j3- and 5a-andro- 
stane-3a,17)3-diol were estimated from a QC sample 
prepared by adding to steroid-free urine 5)8- and Sa- 
androstane-3a,17j3-diol. [16,16,17-^H]-testosterone (CDN 
Isotopes) was used as an internal standard. The 5/3- 
pregnane-3a,20a-diol was not quantified. The sample 
preparation methods for GC-C-IRMS analysis and the 
instrument conditions have been described (15), The 
volume of tirine extracted for GC-C-IRMS was 10 mL. 

GC-C-IRMS DETERMINATION OF 5(xA, 5j3A, AND 5)3P 

The GC-C-IRMS analyses were conducted on a Finnigan 
Delta Plus Isotope Ratio Mass Spectrometer. The IRMS 
was connected to a Hewlett Packard Model 6890 gas 
chromatograph via a Finnigan Combustion m interface. 
The GC was equipped with an HP-50+ capillary column 
[30 m X 0.25 mm (i.d.); 0.15 jum film thickness] and a 
Finnigan A200S autosampler. The combustion oven was 
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oxidized by back-flushing with oxygen for 1 h every 30 
samples. Tlie oxidation reactor in the combustion oven 
was replaced every 500 samples. The injection volume 
was 1 fiL, The recoveries for 5j3- and 5a-androstane- 
3Q!,17^-diol were 85% and 86%, respectively. 

GC-C-IRMS RESPONSE LINEARITY 

The linearity of the GC-C-IRMS response was determined 
by preparing seven solutions containing all three analytes 
at 2.5, 5, 10, 25, 50, 100, and 150 mg/L, respectively. One 
microliter of each solution was injected three times on 1 
day, and the three 5-^^C values for each compotmd were 
averaged. 

PRECISION STUDIES 

Instrument precision for 5j3P, 5^A, and 5aA was deter- 
mined by extracting one aliquot of each QC urine and 
injecting each extract four times in succession. The within- 
day precision was determined by extracting 20 aliquots of 
QC-H in the saine batch and injecting each one once. The 
between-assay precision was determined by extracting 
one aliquot of QC-H and QC-L per day for 16 days, 
spanning 15 months, and injecting each aliquot once. 

DAILY SYSTEM SUITABILITY TEST 

To establish a tolerance range, the steroid calibrator was 
injected five times on each of 5 different days over 2 
weeks (n - 25), and the mean 8^^C values and SDs were 
calculated for each steroid. Each day, before urme sample 
analysis, the system suitability was assessed by injecting 
the calibrator three times and calculating the mean 8^^C 
values. The system was considered suitable for batch 
analyses if the mean S^^C values of at least two of the 
three steroids were within ± 2 SD of the means described 
above. If the system suitability test failed, maintenance 
was performed on the gas chromatograph injection port, 
the GC column and/or the oxidation reactor were re- 
placed, and the calibrator was re-injected. Data accep- 
tance criteria included absence of peak tailing, retention 
times of the steroids within ± 1% of established values, 
and a minimum 0.8 V response at m/z 44 for each steroid. 

CRirEIOA FOR BATCH ACCEPTANCE 

To establish a tolerance range for the QC urines for batch 
data acceptance, two aliquots of each QC urine were 
extracted and each injected twice per day for 5 days 
spanning 2 weeks (n = 20). ANOVA was performed tising 
the factors day (5), injection (2), duplicate (2), and QC (2). 
The mean 6^^C values and SDs were calculated for each of 
the three steroids. For batch analysis, each unknown urine 
sample was extracted and injected once. One aliquot of 
the two QC urines and one aliquot of the steroid calibrator 
were analyzed with each batch of samples. These three 
controls were injected at the beginning, in the middle, and 
at the end of the batch. The batch was accepted if at least 
six of the nine means for the three steroids were within ± 
2 SD of the previously established means. The acceptance 



criteria were as noted above except that an instrument 
response of 0.3 V at m/z 44 was accepted. 

STATISTICAL ANALYSES 

The Smimov-Grubbs method was used to test the control 
group for outliers; otherwise, all statistical tests utilized 
statistical software (SAS). The linearity of the GC-C-IRMS 
response was assessed by least-squares linear regression. 
The response was considered linear if the slope was zero 
at P = 0.01. The method of Koch and Peters (17) was used 
to determine the SDs of duplicates. The normality of the 
distributions of 5aA, 5i3A, and 5j3P, differences, and ratios 
was determined by the Anderson-Darling test. The values 
for 5aA, 5)3A, and 5/3P were correlated with Pearson's 
correlation coefficient, r. Two-sided paired ^-tests were 
used to compare the means of 5aA, 5j3A, and 5/3P in the 
control group. The general linear model procedure was 
used to assess differences between the mean 8^^C values 
of the ethnic groups, and the power of the analysis was 
assessed by one-way ANOVA. 

Results 

LINEARITY OF GC-C-IRMS RESPONSE 

The IRMS response was linear for 5j3- andy5a-androstane- 
3a,17p-diyl diacetate from 2.5 to 150 mg/L (Fig. 1). 
However, for 5)3-pregnane-3of,20a-diyl diacetate, the re- 
sponse was linear only between 5 and 150 mg/L. The 
concentrations of 5/3- and 5a-androstane-3a,17]3-diol in 
the control group were 23-430 and 25-204 /ig/L, respec- 
tively. Therefore, assuming 85% recovery, the amoxmts of 
5/3- and 5a-androstane-3af,17/3-diol extracted from the 
10-mL urine and reconstituted in 25 julL of cyclohexane 
were analyzed in the linear range of the IRMS. 

PRECISION OF THE GC-C-IRMS INSTRUMENT AND 
ASSAY 

Instnmient precision (SD) for 5/3A in QC-H and QC-L was 
0.32%o and 0.41 %o, respectively. For 5aA, it was 0.08 %o 
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Rg. 1. Relationships between concentration of 5p-androstane-3a,17/3- 
dlyl diacetate (x), 5ce-androstane-3a,17/3KJiyl diacetate (O), 5/3-preg- 
nane-3a,20a-diyl diacetate (D; right axis) and 5^^C values. 
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and 0.59%o, respectively, and for 5]3P, it was 0.27%o and 
0.16 %o, respectively. The descriptive statistics for the 
within-assay experiment on QC-H are shown in Table 1. 
The SDs were 0.27%o, 0.38%o, and 0.28%o for 5/3A, 5aA, 
and 5)3P, respectively, and the CVs were <1.4%. The 
range of values was 0.9 %o for S^A, 1.2%© for 5j3P, and 
1.8 %o for 5aA.. The between-assay SDs for QC-H were 
0.40%o, 0.42%o, and 0.44%o for SjBA, 5aA, and 5^?, respec- 
tively, and the CVs were <1.8% (Table 2). For QC-L, the 
values were slightly higher. The mean S^^C values for the 
three steroids in QC-L were significantly lower than the 
means for QC-H. 

SYSTEM SUITABILITY AND BATCH ACCEPTANCE 

In the system suitability test, the SDs of 5/3A, 5aA, and 
5i3P were 0.31%o, 0.59%o, and 0.54%o, respectively. The 
tolerance range for the batch acceptance data provided 
SDs for 5i3A, 5aA, and S^P of 0.68%o, 0.67%o, and 0.65%o 
for QC-H, and 0.66 %o, 0.56 %o, and 0.39 %o for QC-L, 
respectively. Because these data consisted of duplicate 
analyses, we calculated the SDs of duplicates and per- 
formed an ANOVA. The SDs of duplicates were 0.24 %o, 
0.32%o, and 0.37%o for 5^A, 5aA, and 5/3P, respectively. 
These values were approximately one-half the SDs ob- 
tained for the factor injection. ANOVA revealed that 
QC-H and QC-L were different, and there was no differ- 
ence for the factors injection, duplicate, or day. 

CONTROL subjects: descriptive STATISTICS FOR THE 
CONCENTRATIONS AND S^^C OF URINARY STEROIDS 

The geometric means for urine testosterone, epitestoster- 
one, and 5j3- and 5Q!-androstane-3a,17j3-diol concentra- 
tions were 20, 29, 98, and 58 ftg/L, respectively. The 
geometric mean for urine T/E was 0.7 (arithmetic range, 
0.2-5.3). The concentration of urine 5j3-pregnane-3a,20a- 
diol was not determined. Table 3 and Fig. 2 show the 
descriptive statistics and the histograms for 5/3A, 5aA, 
and 5j8P. The outlier test was applied, and no data points 
were excluded. The distributions of 5aA and 5pP were 
gaussian (A^ = 0.28, P >0.25; and A^ = 0.21, P >0.25, 
respectively). The distribution of 5)3A was gaussian at P = 
0.01, but not gaussian at P = 0.05, A^ = 0.85. 

There were significant (P <0.0001) correlations be- 
tween 5i3A and 5qA (r = 0.70), between 5i3A and 5j3P (r = 
0.67), and between 5)3P and 5aA (r = 0.58). The CVs of the 
6^^C values for the diacetates were 2.6-3.6%. The 
means - 3 SD for S/SA, 5qA, and 5j3P were -28.46%o, 
-28.39%o, and -26.37%o, respectively. The mean 5aA was 
lower (-26.35%o) than the mean 5i3A (-25.69%o; P 
<0.001). The Wilcoxon nonparametric two-sample test 
confirmed that 5o£A was lower than 5j3A. The means for 
5j3A and 5aA were lower than the mean for 5j8P (both P 
<0.001). 

Table 3 also summarizes the statistics of the differences 
between the means of 5j3P and 5j3A (5pP - 5/3A) and 5pP 
and 5aA (5)3? - 5aA), and the ratios 5j3A/5pP and 
5aA/5j3P. The distributions of SjSP - 5i3A and 5/3P - 5aA 



Table 1. Within-assay precision for SjBA, 5aAr 


and 5/3P. 








QC-H 






5/3A 


SoA 


5/5P 


Mean, %o (n = 


20) 


-24.46 


-26.83 


-23.13 


SD, %o 




0.27 


0.38 


0.28 


CV, % 




1.1 


1.4 


1.2 


Minimum, %o 




-24.90 


-27.81 


-23.62 


Maximum, %o 




-23.96 


-26.05 


-22.47 


Range, %o 




0.9 


1.8 


1.2 



were gaussian (A^ = 0.23 and 0.19, respectively). The 
5j3P - 5j3A differences ranged from -0.08%o to 3.17%o, 
and the mean + 3 SD was 3.47%o. The 5i3P - 5aA 
differences ranged from 0.16%o to 3.72%o, and the mean 
+ 3 SD was 3.99%o. The distributions of 5]8A/5j3P and 
5aA/5i3P were gaussian (A^ = 0.19 and 0.21, respective- 
ly). The means of 5pA/5pP and 5aA/5i8P were 1.06 and 
1.09, respectively, and their corresponding means + 3 SD 
were 1.14 and 1.17. There were no differences between 
ethnic groups for the means of 5aA, 5)3A, or 5)3P (Table 4). 

S^^C VALUES IN ATHLETES WITH ELEVATED T/E 
RATIOS 

The urine concentrations of testosterone and epitestoster- 
one, the T/E ratios, and the 5^^C values for the six male 
athletes with urine T/E ratios >6 are summarized in 
Table 5. Of the six, athletes 1 and 2 were known to be 
taking testosterone for medical reasons. According to the 
sport organizations ordering the tests, athletes 3-6 denied 
taking any substance known to influence the T/E ratio. 
The number of samples per athlete ranged from three to 
eight. The T/E ratio of aU samples was >6 for four of 
the six athletes. Athlete 4 had one T/E ratio of 5,0, and 
athlete 5 had one T/E ratio of 5.1; otherwise, all T/E ratios 
were >6. 

Table 5 reveals that for athletes 1-3, all 5j3A and 5aA 
values were lower than the mean — 3 SD values of the 
controls in Table 3, whereas the 5j3P values were all close 
to the mean 5)3? value of the controls (-24.26%o). The 
cells in Table 5 that are outside the ± 3 SD values of Table 
4 are outlined or shaded to facilitate comparisons. The 
combination of 5j3P values that are near the mean and low 
5)3A and 5aA values produce large differences in 5j3P - 



Table 2. 


Between-assay precision for 5j3A, 


5aA, and 


spp. 






QC4I 


QC-L 






5/5A SoA 5pP 5/5A 


SoA 


spp 


Mean, %o 




-24.72 -26.11 -24.00 -26.99 


-27.57 - 


-25,97 


SD,%o 




0.40 0.42 0.44 0.50 


0.47 


0.52 


CV, % 




1.6 1.6 1.8 1.8 


1.7 


2.0 


Minimum, 


%0 


-25.43 -27.19 -24.47 -27.65 


-28.20 - 


-26.86 


Maximum, 


%0 


-24.06 -25.44 -22.89 -25.69 


-26.55 - 


-24.85 


Range, %o 




1.4 1.8 1.6 2.0 


1.7 


2.0 


n 




15 14 16 15 


14 


16 
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Table 3. Control group of 73 subjects: Descriptive statistics for 5^C, differences between tlie means, and ratios of 

tiie means. 

5^C, %o Difference, %• Ratio 





5^A 


BaA" 


5/5P* 


5/JP - 5pA 


5/3P - SoA 


5pA/5pP 


5aA/5^P 


Mean 


-25.69 


-26.35 


-24.26 


1.43 


2.09 


1.06 


1.09 


SD 


0.92 


0.68 


0.70 


0.68 


0.63 


0.028 


0.027 


CV, % 


3.6 


2.6 


2.9 






2.7 


2.5 


Mean + 3 SD 


-22.92 


-24.31 


-22.15 


3.47 


3.99 


1.14 


1.17 


Mean - 3 SD 


-28.46 


-28.39 


-26.37 


-0.62 


0.18 


0.97 


1.00 


Maximum 


-23.90 


-24.55 


-22.92 


3.17 


3.72 


1.13 


1.16 


Minimum 


-27.82 


-27.89 


-25.49 


-0.08 


0.16 


1.00 


1.01 


Max - Min 


3.9 


3.3 


2.6 










* Mean significantly different from 5j3A. 














^ Mean significantly different from 5^A and 


5aA. 
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ng. 2. Histograms of h^Z values for 5i5A (to\^, 5aA (middle), and 5j3P 
[bottom) for a control group of 73 healthy males. 



5i3A and 50P - SoA, and large 5/3A/5i3P and 5aA/5pP 
ratios. For athletes 1-3, all differences and ratios were 
outside the -F 3 SD range. The means of athletes 1-3 and 
4-6 and their z-scores are presented at the bottom of 
Table 5. Another aspect of athletes 1-3 was that all 5aA 
values were lower than the 5j3A values for the same urine: 
the means were -29.84%o for 5pA and -31.83%o for 5aA 
(P = 0.04). The means of 5i3P - 5)3A (5.9%o; 2-score = 6.5) 
and of 5j3P - 5ocA (7.9%©; z-score = 9.1) were substantially 
greater than the + 3 SD values determined for the control 
group. Similarly, the mean 5)3A/5)3P ratio was 1.25 (z- 
score = 6.6), and the mean 5aA/5)3P ratio was 1.33 
(z-score = 8.9). 

To compare the testosterone concentrations in Table 5 
to the general population of athletes that we routinely 
test, we determined the log mean (3.22 /Ag/L) and log SD 
(1.19) of the distribution of the latest 11 938 male urine 
samples tested in our laboratory. The urine testosterone 
concentrations in subjects 1 and 2, the two permitted 
testosterone users, ranged from a low of 2.3 jutg/L on the 
first urine ever collected to 186 fig/L (z-score = 1.5, in log 



Table 4. Control group: Descriptive statistics for SpA, 


. 


5aA, 


, and SpP by ethnicity. 






steroid 


Ethnicity 


n 


Mean, %o 


SD,%o 


CV, % 


5/3A 


Cauc.^ 


25 


-25.74 


0.95 


3.7 




Asian 


15 


-26.17 


0.66 


2.5 




Hispanic 


13 


-25.02 


1.03 


4.1 




A.A. 


9 


-25.56 


0.82 


3.2 


5aA 


Cauc. 


25 


-26.43 


0.79 


3.0 




Asian 


15 


-26.60 


0.49 


1.8 




IHispanic 


13 


-26.06 


0.73 


2.8 




A.A. 


9 


-26.25 


0.79 


3.0 


5PP 


Cauc. 


25 


-24.34 


0.70 


2.9 




Asian 


15 


-24.19 


0.68 


2.8 




Hispanic 


13 


-24.14 


0.92 


3.8 




A.A. 


9 


-24.22 


0.70 


2.9 


"Cauc. 


Caucasian; A. A., 


African American. 
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Table 5. Concentrations of testosterone and epitestosterone; T/E ratios; S^C values for 5/3A, SofA, and 5/3P; difference 

scores between 5/3P and testosterone metabolites (5j3A and 5aA); and ratios of metabolites to 5/3P (5/3A/5/3P and 5aA/ 

5j3P) for multiple urine samples obtained from two athletes permitted to take testosterone for medical purposes and four 

athletes whose drug-taking behavior was unl<nown. 







IT],'' 


IE], 






gl3QC 




Difference, 


%0 


Ratloi 


1*^ 


Athlete 


Day^ 


T/E 


5/3A 


5aA 


spp 


5J3P - S^A \ 


5^P - SoA S/SA/SPP 


5qA/5/5P 


1 





2.3 


-0.1 


20'' 


NA^ 


NA« 


NA^ 








— 




1 


40 


1.0 


40 


-30.42 


SSijW#M 


-25.67 




1^^^' 


^&^^^^^ 


;l,25 




4 


186 


2.6 


72 


-ai.iO' 


^^^M^g 


--24.57- 


j|^^^1']^E^^^^m^^ 


^^Mki 


r^^^^^^B 


;>.29 


2 





27 


0.9 


29 


-3i43 


^^^^s 


T-26.14 


'^^ '^^j«^^?^^'^^^^M 


^S^ 


^^^^^^B 


",*'l32 




28 


100 


5.1 


20 


-^2836 


Ifc^s^^B 


-24.0D 


1 Wm^M^S^Wx ^ 


^s^s 


^^^^^^w 


'1.29 

f ■* 




63 


56 


5.7 


9.8 


-7^m 


i^^^mli 


-22.97 




»s^2 


^^^^^^K 


:i 1.34 


3 





343 


4.3 


80 


-28,76 


^^sl^^ 


'^23.06 * 


i^tj?5'^,^|^^^^^^j^ ,j« 


^^^ 


^^^^^^H 


'1l.36 




56 


690 


8.9 


77 


-28 64 


^^i^Wil 


-22.60 


Kl^^^^SS^ 


^^^fe 


P^ffi^^M 


' i$e- 




70 


598 


13.7 


44 


-29.54 


ffl^^pfef 


-22,30 




Sl^}l 


K^^^^^K 


'*1,45 




156 


820 


14.6 


56 


-29 84 


if^^^^^^ 


-21.67 




^§^p 


s§^^^^^ 


1.45 


4 





312 


29.9 


10.4 


















273 


128 


0.5 


10.9 


-25.32 


-25.76 


-24.54 


0.8 


1.2 


1.03 


1.05 




357 


197 


20.4 


9.7 


-24.96 


-26,07 


-23.43 


1.5 


2.6 


1.07 


1.11 




393 


166 


24.6 


6.8 


















428 


394 


41.3 


9.5 


-23.55 


-26.14 


-22.47 


1.1 


3.7 


1.05 


1.16 




461 


81 


16.0 


5.0 


















592 


383 


43.0 


8.9 


















656 


211 


24.8 


8.5 
















5 





108 


8.6 


12.6 


















64 


33 


3.5 


9.4 


-24.82 


-25.47 


-23.49 


1.3 


2.0 


1.06 


1.08 




345 
412 
436 


130 
36 
35 


15.0 
3.7 
3.8 


8.6 
9.8 
9.1 


-24.69 
-26.91 


-25.52 
-24.50 


-23.27 
-24.85 


1.4 
2.1 


2.3 


1.06 
1.08 


1.10 




-0.4 


0.99 










798 


59 


11.4 


5.1 


-26.66 


-27.29 


-24.77 


1.9 


2.5 


1.08 


1.10 


6 





49 


6.3 


7.8 


















3iB 


46 


6.5 


7.1 


-24.62 


-26.04 


-23.36 


1.3 


2.7 


1.05 


1.11 




73 


11 


1.3 


8.4 


















103 


92 


10.3 


9.0 


-25.12 


-25.04 


-23.52 


1.6 


1.5 


1.07 


1.06 


Means, 


athletes 1-3 






-29.84 


-31.83 


-23.97 


5.9 


7.9 


1.25 


1.33 


Means, 


athletes 4-6 






-25.08 


-25.74 


-23.67 


1.4 


2.1 


1.06 


1.09 


z-Scores 


, athletes 1-3 






4.5 


8.0 




6.5 


9.1 


6.6 


8.9 


z-Scores 


, athletes 4-6 






0.7 


0.9 




-0.02 


-0.02 


0.30 


0.40 



' Day of urine collection relative to the first sample (day = 0). 

" [T] and [E], testosterone and epitestosterone. 

'^ Cells >3 SD, shaded; cells <3 SD, solid outline. 

** Value is an approximation because of large error in measurement of epitestosterone. 

* Unable to measure because of low response (<0.3 V). 



units). For subject 3, the tirine testosterone concentrations 
(mean, 613 /ig/L; z-score = 2.6) and T/E ratios (mean - 
64) were very high. In addition, like athletes 1 and 2, 
athlete 3 was chariacterized by low 5pA and 5aA values, 
and large differences and ratios outside the ± 3 SD range. 
In contrast to athletes 1-3, for athletes 4-6, the values 
for 5j3A, 5aA, and 5/3P and their differences and ratios 
were similar to the averages for the control group, and 
none of the values were remarkable except for one 5/3P — 
5aA value of -0.4%o and one 5aA/5i3P ratio of 0.99, 
which were slightly lower than the mean — 3 SD. For 
subjects 4-6, 5]3P - 5j3A and 5j3P - 5aA were less than 
2.1 %o and 3.7%o, respectively, i.e., within ± 3 SD of the 



control group values. Similarly, all but one of the ratios to 
5/3P were inside the ± 3 SD range. In addition, the urine 
testosterone concentrations for subjects 5 and 6 were 
within + 1.5 SD of the log mean for 11 938 athletes. Thus, 
compared with the confarol group, athletes 5 and 6 were 
characterized by elevated T/E ratios; whereas the values 
for 5j3A, 5aA, and 5j3P, their differences, and their ratios 
for athletes 5 and 6 were, with two minor exceptions, 
within ± 3 SD of the means of the controls. Athlete 4 had 
a relatively high mean urine testosterone (234 jLtg/L; 
z-score = 1.9). 

The use of testosterone or testosterone precursors is 
indicated by low 5aA and 5J3A values, large 5j3P - 5aA 
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and SpP - 5j3A differences, and large 5aA/5j3P and 
5pA/5pP ratios. Of these six variables (two 8^^C values, 
two differences, and two ratios), for athletes 1-3, the ratio 
5j3A/5j3P (2-score = 8.9) and the difference 5j3P - 5pA 
(z-score = 9.1) were the most sensitive indicators of 
testosterone administration as judged by 2-scores. The 
value for 5aA was also a good indicator (z-score — 8.0). 
For differences and ratios that utilized 5pA (5)3P - 5j3A 
and 5/3A/5j3P), the z-scores were 65 and 4.5, respectively. 
The least discriminating variable was 5/3A (z-score = 4.5). 
In contrast, for athletes 4-6 in Table 5, the z-scores were 
all low (range, -0.02 to 0.9). 

Discussion 

CHARACTERISTICS OP THE GG-C-IRMS ASSAY 

GC-C-IRMS measurement of urinary steroids has become 
a potent analytical method in doping control, although 
scrupulous attention to detail is necessary. Successful 
implementation of the method requires strict adherence to 
QC, system suitability, and batch acceptance criteria such 
as those described herein. In the present study, after the 
tolerance ranges for the system and batches were estab- 
lished, the system suitability test never failed and the 
batch acceptance criteria were always met over the 14 
months of the study. 

In the instrument precision study, the mean SDs were 
less than ± 0.33%o; thus, when the variability attributable 
to extraction and derivatization was eliminated, all of the 
SDs were low. In the within-assay study, the SDs were 
also low: ± 0.27%o, ± 0.38%o, and ± 0.28%o for 5j3A, 5aA, 
and 5)3P, respectively. The between-assay SDs ranged 
from ± 0.40%o to ± 0.52%o, which is slightly higher than 
the withiti-assay values, but they indicate the excellent 
repeatability and reproducibility of the entire assay. 

We did not find comparable precision studies for 
urinary steroids in the literature; however, Shackleton et 
al. (3) provided evidence that 8^^C values for diols are 
reproducible based on duplicate analysis of 13 samples 
from one subject. We used the data in Table 1 from 
Shackleton et al. (5) to calculate the SD of duplicates and 
found values of ± 0.36%o, ± 0,15%o, and ± 0.28%o for 
5j8A, 5aA, and 5j3P, respectively. These data show that the 
SD for duplicates in another laboratory was similar to the 
SD that we obtained for duplicates in our batch accep- 
tance studies. The concentrations of 5)3-androstane- 
3a,17)3-diol and 5Q:-androstane-3a,17)3-diol in the control 
tirines were 23-430 ixg/L; thus, given the S5% recovery of 
steroids from the 10-mL sample voltmie used in the 
analysis, the concentrations of 5)3-androstane-3a,17)3-diol 
and 5a-androstane-3a,17)3-diol in the 25 jiL of the injec- 
tion solution were 8-146 mg/L, and the samples were 
analyzed in the linear range of the system (Fig. 1). 

HEALTHY CONTROL MALE SUBJECTS 

The S^^C values in Table 3 represent the largest group of 
healthy males living in the US measured to date. The 
ranges for the T/E ratios (0.1-3.6) and urine testosterone 



concentrations (2-116 fig/L) are consistent with the fact 
that no student declared taking testosterone or a steroid 
supplement. In addition, none of the students declared 
any endocrine disorders. Of the 74 urines, we were able to 
measure 5)3A, 5ckA, and SjSP values for all but 1. Sixty- 
eight of the samples provided satisfactory data on the first 
extraction of 10 mL of urine. For the other six, three 
provided an adequate signal on repeat analysis. Two 
samples required a 20-mL sample volimie to obtain an 
adequate signal. In one sample with low diol concentra- 
tions (<25 /Ag/L), the voltage criteria were not met even 
with a 20-mL sample. Thus, our signal criteria were met 
on the first analysis with 10 mL of urine in 94% of the 74 
cases, and all but 1 of the remaining samples provided 
satisfactory data on repeat analysis with 10 or 20 mL of 
urine. One person with one instrument can perform 
approximately three assays per week with a batch size of 
20 samples plus 5 controls. The software to process the 
samples is somewhat cumbersome; thus, -^2 days per 
week are needed for data processing. 

The mean 5aA and 5)3A values for our control group 
were — 26.35%o and -25.69%o, respectively. The mean 8 
values - 3 SD for SpA and 5aA were approximately 
-28.4%o, which is similar to the 8 values reported for 
synthetic testosterone (6, 7); however, this comparison 
should not be made. This is because the diols measured 
herein were acetylated, which makes the 8 value more 
negative by approximately two units, whereas the syn- 
thetic testosterone (6, 7) was uaiderivatized. 

There are no comparable control group values in the 
literature; however, the baseline values in Fig. 6 of Shack- 
leton et al. (3), which was based on analysis of 20 samples 
from individuals with mixed nationalities, are very simi- 
lar to ours. Their lowest value for a diol was — 28.2%o, 
whereas our lowest diol value was - 27.89 %o. Ueki and 
Okano (7) also measured 5aA and 5j3A; however, their 
data are not directly comparable to ours because they 
used a correction factor to convert all measured 8^^C 
values of the acetylated compounds to give values for 
underivatized steroids, which we could not estimate. The 
correction factor would be the same for 5aA and 5)3A; 
thus, their difference of 2.6 %o between the means of 5aA 
(-16.4%o) and 5i3A (-19.0%o) for 10 Japanese male sam- 
ples can be compared to our difference of 0.66 %o (Table 3). 
In additioii, the value for 5aA was lower than 5/3A in the 
study by Ueki and Okano (7), which is the opposite of 
what we foimd. We can also compare the range of values 
in our control subjects to the range reported by Ueki and 
Okano (7) in their Table 2 for 20 healthy Japanese males. 
Our ranges for 5aA and 5pA were 2.9 %o and 3.9 %o (Table 
4), whereas they found ranges of 10.8%o and 7.2%o, 
respectively. The striking difference between the ranges 
fpimd in the two laboratories could reflect differences in 
method, calibration, ethnicity, or diet. The explanation 
that Japanese subjects have different steroid biochemistry 
and metabolism was deemed unlikely because equally 
large ranges of 11.0%o (5/3A) and 14.1 %o (5aA) were 
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reported for urine samples from >350 Olympic athletes, 
and Olympic athletes are multiracial. In addition, Shack- 
leton et al. (3) foxmd similar values for Chinese and other 
nationalities, and we found no difference among four 
ethnic groups in our control group. That dietary factors 
could explain the differences was also considered, but diet 
is an imlikely explanation for the large differences in 
Olympic athletes because it is likely to take several weeks 
on a local diet before a measurable change in urinary 
steroid S^^C develops. Therefore, it is likely that our 
analytical method differs from that of Ueki and Okano 
(71 

The diversity of the control group was an advantage in 
that four major ethruc groups were present; however, it 
was a disadvantage because the n for each ethnic group 
was relatively small and therefore the statistical power of 
the GLM procedure was relatively low. Thus, we could 
not attribute any differences to ethnicity. Similarly, Shack- 
leton et al. (5), who compared 8^^C values for 20 individ- 
uals from 12 nationalities, did not attribute any of the 
differences to ethnicity or diet. 

In the present study, the mean S^^C values for 5aA 
(-26.35%o) and 5pA (-25.69%o) in the control group were 
different (P <0.001), whereas in our previous study with 
only 10 subjects, we did not observe such a difference 
(15). In addition, it appears from the data in Table 5 of 
the present study and from Table 1 in our previous study 
(15) that testosterone administration may decrease 5aA 
more than it decreases 5J3A. This difference occurs despite 
the fact that the percentage of conversion of a tracer dose 
of [^^Cltestosterone to 5i3-androstane-3a,17p-diol (3.2%) is 
greater than the percentage of conversion to 5a-andro- 
stane-3Q!,17p-diol (1.2%) (18), Urinary 5a-androstane- 
3a!,17j3-diol is known to arise from both hepatic and 
peripheral metabolism, whereas urinary 5)3-androstane- 
3a,17j3-diol is considered to arise only from hepatic me- 
tabolism (19). After pharmaceutical doses of testosterone, 
5aA may decrease more than 5j3A because peripheral 
paths to 5a-androstane-3a,17]5-diol are favored. How- 
ever, there is also a path from dehydroepiandrosterone 
sulfate to 5i3-androstane-3a,17j3-diol that does not pass 
through testosterone (20). Utilization of this path could 
explain why 5)3A is higher than 5aA. Finally, the observed 
differences may be an analytical artifact. Similarly, the 
higher mean S^^C value for 5/3P (-24.26%o) might be 
related to metabolism or artifacts. 

ATHLETES WITH ELEVATED T/E RATIOS 

To clarify the status of an athlete with an elevated T/E 
ratio, the International Olympic Committee recommends 
that additional samples be obtained (9). The relevant 
sport authority typically charts the course of the urine 
T/E values over time and interprets the data pattern to 
decide whether to penalize the athlete. Unless there is a 
record of three or more past samples, this involves 
collecting additional samples. There are no guidelines 
stating how many samples are needed, how often they 



should be collected, and for how long, and there are no 
published criteria for determining whether the elevated 
T/E ratio is natural or is attributable to taking an exoge- 
nous substance. The data in Tables 1-3 and 5 support the 
argument that by measuring 5^^C, the decision to penalize 
the athlete can be made on a single sample. The six 
athletes described in Table 5 were undergoing such test- 
ing, although at the time of the analysis the laboratory 
was not aware that subjects 1 and 2 were permitted 
testosterone users. No additional information was avail- 
able on the status of athletes 3-6; however, inspection of 
the data for subject 3 indicates that it is reasonable to 
classify him as a testosterone or testosterone precursor 
user. 

The six subjects in Table 5 with increased T/E ratios 
may be characterized by the concentration of testosterone 
in tiieir urines and by their 5j3A and 5aA values and the 
associated differences and ratios to 5j3P. A classification 
based on 8^^C values, differences, and ratios revealed that 
athletes 1-3 were outside the control range ± 3 SD except 
for 5pp. For athletes 1 and 2, this fits with our imderstand- 
ing of the basis of the carbon isotope ratio method, 
specifically, that after testosterone administration only the 
6^^C values of testosterone and testosterone metabolites 
will decrease and that those of other urinary steroids will 
not. Because 5)3-pregnane-3a,20a-diol is not a metabolite 
of testosterone, its S^^C values are not expected to change 
with testosterone administration (3,4,15). 

Applying the means ± 3 SD criteria to the S^^C data for 
athlete 3 requires classifying him as a testosterone or 
testosterone precursor user. This possibility is further 
supported by the very high urine T/E ratios and testos- 
terone concentrations. The z-scores for his urine testoster- 
one concentrations range between 2.2 and 2.9, which is a 
further indication of testosterone or testosterone precur- 
sor administration. Once the GC-C-IRMS method is vali- 
dated to the point of full acceptance by the sport and legal 
commimity, we expect that athlete 3 could be classified as 
a user on one urine showing the pattern of a high T/E 
ratio, high testosterone concentration, and 6^^C values 
less than - 3 SD. 

Athletes with naturally elevated urine T/E ratios 
would be expected to have persistently elevated T/E 
ratios, unremarkable urine testosterone concentrations, 
and values for 5j3A and 5aA that are within ± 3 SD of the 
mean of the control group. The data for athletes 5 and 6 fit 
this pattern. Athlete 4 Eilso fits, but some of his urine 
testosterone concentrations were relatively high. The z- 
score for the values 383 and 394 /ig/L was --2.3, and all 
but one of the others were >1.3. Until additional data are 
available, athlete 4 has been classified as having a natu- 
rally elevated T/E ratio, although we cannot completely 
exclude the possibility that athlete 4 is a testosterone or 
testosterone precursor user with normal S^^C values. 

The data on mean z-scores in Table 5 reveal that both 
the differences and ratios are better indices of testosterone 
use than the absolute 6^^C values, 5pA and 5aA. This is 
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not imexpected given that 5)3P correlates with both 5j3A 
and 5aA. Furthermore, the difference 5j3P ~ 5j3A and the 
ratio 5j3A/5)3P are more robust indicators of testosterone 
use than the corresponding differences 5)3P - 5aA and 
the ratio 5q:A/5j8P. This follows from the finding (Tables 
3 and 5) that the S^^C values for 5aA were lower than the 
values for 5pA. 

In conclusion, a fundamental issue in doping control is 
whether GC-C-IRMS techniques will resolve ambiguities 
in the interpretation of the T/E test The methods pre- 
sented herein provide compelling evidence that the test 
has excellent precision and that when it is coupled with 
strict system suitability and batch acceptance criteria, it 
can be used in a routine fashion to obtain valid 6^^C data. 
By comparing the 8^C values of a control group to data 
obtained from athletes, it is possible to make informed 
decisions regarding the origin of urinary 5j3-androstane- 
3a,17i3-diol, 5a-androstane-3a,17j3-diol, and SjS-preg- 
nane-3a,20ot-dioL 
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A gas chromatographic combustion isotope ratio mass spectrometric (GC/C/IRMS) method was used for studying 
the incorporation of exogenous testosterone enanthate into excreted urinary 5a- and 5^-androstane-3a,J7^' 
diols, A multistep but straightforward work-up procedure produced a simple GC chromatogram of urinary 
steroid acetates composed principally of two androstanediols and pregnanediol It is anticipated that such a 
method may form the basis of a doping control test for testosterone that could be used as a primary method during 
major sporting events or alternatively as a verification technique. Urine samples from five individuals were 
collected before and after administration of testosterone enanthate (250 mg). The 8'^C ^/OO value of andro- 
stanediols was around -26 to -28 during the baseline period and decreased to about -29 to -30 in the days 
following synthetic testosterone administration. One of the other major steroids in the chromatogram, pregnane- 
diol was utilized as the **intemal standard,*' because its t^^Cf^/OO values did not markedly change following 
testosterone administration, remaining at -25 to -27, In all subjects studied, the h^^CP/00 values for andro- 
stanediols were reduced sufficiently over 8 days to confirm administration of synthetic testosterone. Although 
steroids isolated from urine of normal individuals from 12 different countries gave values between -24 and -28, 
this seemed not to be related to nationality or region. The most likely variable is the proportion of plants with 
low and high carbon 13 content in the diet. This variable is likely to be more affected by individual food 
preferences than broad ethnic food divisions. In this paper, we propose a ratio ofh^^CP/(X)for androstanediols 
to pregnanediol as a useful discriminant of testosterone misuse, a value above LhLO being indicative of such 
misuse. The work-up procedure was designed for batch analysis and to use only simple techniques, rather than 
employ further instrumentation, such as high-performance liquid chromatography (HPLC), in purifying steroids 
for GC/C/IRMS. (Steroids 62:379-387. 1997) © 1997 by Elsevier Science Inc, 
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Introduction 

The increasing need in sport for proving testosterone misuse 
requires new methodologies. For many years, a testoster- 
one/epitestosterone (T/E) excretion ratio determined by gas 
chromatography-mass spectroscopy (GC-MS) of greater 
than 6:1 has been used as the hallmark for confirmation of 
drug administration,^ but this method is fallible. For one 
thing, occasional drug-free individuals give a ratio >6, and 



Address reprint requests to Cedric H.L. Shackleton, Children's Hospital 
Oakland Research Institute. 747 52nd Street, Oakland, CA 94609. USA. 
Received July 25, 1996; accepted November 4, 1996. 

Steroids 62:379^387. 1997 

© 1997 by Elsevier Science Inc. 

655 Avenue of the Americas. New York, NY lOOlO 



a high ratio can also be adjusted downward by simultaneous 
administration of epitestosterone. We have found that in 
eight Chinese subjects given 250 mg testosterone enanthate, 
only three gave T/E values >6 on more than 1 day, demon- 
strating a high rate of false negatives, at least in this racial 
group. 

In 1990, Southan and co-workers used isotope ratio 
mass spectrometry (IRMS) to show that synthetic testoster- 
one had a different *^C content than endogenous hormone. 
This is a reflection of the origin of the materials, because all 
testosterone, both endogenous and synthetic, is ultimately of 
plant origin. Gonadal testosterone is made Ironi precursor 
molecules derived from a wide variety of vegetable mate- 
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rials eaten by humans or by the animals humans eat. Indi- 
vidual plants discriminate to different degrees against 
^^C02, and particular species are known to have high or low 
levels of '^C in their biomolecules.^ In human bodies, the 
*^C content, therefore, reflects an average of the *^C content 
of all the plant material eaten by humans and our animal 
protein providers. Synthetic testosterone, in contrast, is gen- 
erally made from a single plant species, mostly soy, so the 
*^C content has a defined value reflecting the relatively low 
*"^C content of this plant. Thus, a significant difference in 
*"^C content between gonadal and soy testosterone could 
provide the basis for developing a definitive test for hor- 
mone misuse. Differences in carbon isotope ratios referred 
to by the symbol 8, defined as the difference in isotope ratio 
between the sample and an international carbonate standard 
*TDB." Although this is the accepted standard, for com- 
mon usage a calibrated international standard of CO2 is 
used. The values reported for 8 carbon isotope ratios are 



8*'C^/oo=^ 



/Ratio sample - Ratio PDB 



Ratio PDP 



h 



1000 



Becchi and coinvestigators have published pioneering 
studies on development of a method employing IRMS for 
determination of carbon isotope ratio of testosterone ex- 
tracted from urine."**^ They demonstrated that, providing 
sufficient urine was available, the endogenous or exogenous 
origin of testosterone could be readily determined. A major 
remaining problem demonstrated by these studies relates to 
sensitivity of the analysis, because the quantity of urine 
collected from athletes is relatively small (about 75 mL), 
and this is divided into two, a primary (A) and a secondary 
sample (B). On each sample, nonsteroidal drug metabolites 
must be analyzed, as well as anabolic steroid screening and 
measurement of die T/E ratio. 

We have attempted to improve the methodology to allow 
more sensitive an^ysis. It was decided to forgo any attempt 
to analyze testosterone itself and to concentrate on analysis 
of its metabolites 5a-androstane-3a,17p-diol (5a AD) and 
5p-androstane-3a,17p-diol (5pAD). Our overall objective 
was to easily produce a single sample for analysis contain- 
ing a few defined steroids to include the androstanediols and 
steroids we call **endogenous reference compounds'* 
(ERCs). An ERC, in this instance, is a steroid whose carbon 
isotope ratio could not be altered through administration of 
exogenous testosterone. Aguilera, Becchi, and co-workers 
in their most recent publication use cholesterol and 5-an- 
drostene-3p,17p-diol as ERC.^ To achieve our overall ob- 
jective, we developed simple methodology adaptable to 
batch analysis, which required no liquid chromatographic 
(HPLC) instrumentation. Using this methodology, we de- 
termined the 8^^C^/00 of the androstanediols present in 
urine following administration of testosterone enandiate to 
five volunteers. This communication presents the results of 
this study. 

Experimental 

Materials 

Testosterone enanthate, Testoviron depot® was obtained from Sch- 
ering, Japan. Reference steroids were obtained from Sigma (St. 



Louis, Missouri* USA), which was also the supplier of Girard 
reagent T (carboxymethyU trimethyl ammonium chloride hydra- 
zide) and sodium bismuthate. Sephadex LH 20 was a product of 
Pharmacia AB and Sep-pak® cartridges^ a product of Waters Corp. 
(Milford, Massachusetts, USA), p-glucuronidase/aryl sulfatase 
was obtained from Sigma (Type HI) and Boehringer Mannheim 
(Mannheim, Germany). Solvents were of analytical grade. 

Individuals studied 

Eight Chinese male subjects aged 19-22 were studied, although 
GC/C/IRMS analysis was only conducted on five. Permission for 
undertaking these experiments was obtained from the Chinese Na- 
tional Research Institute of Sports Medicine, and consent was 
obtained from the participants. Spot morning urine samples were 
collected for 2 days prior to an intramuscular injection of 250 mg 
testosterone enanthate. Two urine samples (0-8 h and 8-24 h) 
were collected for the first 4 days after administration, although 
only aliquots of the early morning sample were subject to analysis. 
Morning spot urine samples were collected on the 5-9th days after 
administration and on days II, 13, and 15. 

Determination of testosterone/epitestosterone 
ratio (T/E) 

Urinary testosterone and epitestosterone were quantified in all the 
samples using an adaptation of the method of Donike et al.^ These 
measurements were carried out by one of us (YL) in China at the 
National Institute of Sports Medicine. T/E ratios were then deter- 
mined. 

Preparation of steroid extract for GC/C/IRMS 

A flowsheet summarizing the methodology is shown in Figure 1. 
Urine (typically 25 mL) was extracted by Sep-pak® cartridge ac- 
cording to the method of Shackleton and Whitney.^ Once dried, 
the extract was dissolved in 3 mL 0.1 M acetate buffer pH 5 and 
Helix pomatia-dcrived p-glucuronidase/sulfatase (12 mg Sigma 

URINE 

I 
Solid Phase Extraction (C18) 

I Methanol elution 

I 
Deconjugation 

I b-Glucuronidase, Sulfatase 

I 
Girard* s Reagent T 

I 

I water phase | 

non-Ketonic Steroids Ketonic Steroids 

isooctane:dichloro- | (discarded) 

methane extraction | 
(2:1) I 

Sephadex LH-20 

I cyclohexane:ethanol4:1 
I collect 1.8-3.2 ml 
Bismuthate oxidation 

I ethylacetate extraction 

I 
Acetylation 

I 
GC/C/IRMS 

Figure 1 Flow sheet of the urinary extraction method. 
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type HI powder, 100 jxL Boehringer liquid enzyme) was added. 
Hydrolysis was allowed to proceed for 3 h at 55^C. A Girard sepa- 
ration was carried out to separate carbonyl-containing steroids (ke- 
tonic) from noncarbonyl-containing (nonketonic) steroids.***^ To 
the hydrolyzed urine mixture^ 2 nriL glacial acetic acid and 100 mg 
Girard reagent T was added. The solutions were placed in an oven 
at 100*'C for 30 min. The nonketonic steroids were extracted by 2 
X 5 ml isooctane: dichloromethane 2:1 (v/v), and the solvent was 
dried. Small columns of 0.5 Sephadex LH-20 were prepared in 
Pasteur pipettes, the Sephadex being allowed to swell in the cy- 
clohexane: ethanol (4:1) solvent system before preparation,*** The 
steroid extract dissolved in 100 |xL of the same solvent mixture 
was added to these columns. Solvent eluting between 1.8 and 3.2 
mL was collected and dried. Acetic acid (0.1 mL), water (0.1 mL), 
and 5 mg sodium bismuthate were added.^ Oxidation was allowed 
to proceed for 2 h, and after neutralization (0.5 mL of 0,5 M 
acetate buffer), the mixture was extracted with 4 mL ethyl acetate. 
After drying, steroid acetates were prepared overnight with 50 jiL 
acetic anhydride and 50 p,L pyridine. The acetates were analyzed 
by GC/C/IRMS. 

Gas cliromatography combustion isotope mass 
spectrometry (GC/C/IRMS) 

A schematic representation of the GC/C/IRMS instrumentation is 
illustrated in Figure 2. The acetylated steroid samples were kept 
refrigerated until analysis. Cyclohexane (20 jxL; 99.9% pure from 
Sigma Chemicals 27-0625-8) was added to each vial, and one- 
tenth (2 \iL) of each sample was injected splitless onto a J&W 30 
m DB17 capillary column housed in a Fisons 8000 series GC. The 
injector was kept at 220**C. The temperature program was as fol- 
lows: starting temperature 50X (1 min), followed by rapid tem- 
perature increase (25° min) to 300®C, where it was held for 15 min. 
The separated components were heart-split into the combustion 
furnace filled with copper oxide wires (Elemental Microanalysis 
Limited, UK) held at 850*'C. The combustion gases were passed 
through a nafion membrane water removal trap, and the remaining 
CO2 was analyzed on a Micromass isochrom isotope mass spec- 
trometer. The mass spectrometer consisted of an electron impact 
source running at 400 p,A trap current, the ionized CO2 gas, was 
focused by a magnet onto three Faraday collectors. The ions coK 
lected were those at masses 44, 45, and 46. The Micromass data 
system calculated the areas of the beams and subtracted any back- 
ground; whereupon, calculation of the '"'C 8 values for the suc- 
cessive peaks were carried out. 
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Figure 2 Schematic of the Micromass GC/C/IRMS instrument. 



Results and discussion 

Evaluation of gas chromatograpliic columns 

The objective of the study was to measure 8'^C^/OO for 
urinary androstanediols formed as metabolites of testoster- 
one. In our initial studies (Subject I)» we undertook chro- 
matography on DBl capillary columns but did not get reso- 
lution of the two diacetylated epimers (Figure 3A). Later 
employment of a DBl 7 column (Figure 3B) allowed sepa- 
ration of the epimers as well as the ERC, pregnanediol 
diacetate, and pregnanetriol diacetate (Figure 3B). 

Confirmation of identity of steroids in extracts 

Prior to sending the first samples for GC/C/IRMS analyses 
in England, the identities of the principal components of the 
chromatogram were confirmed by GC/MS. iTiis was carried 
out on a Hewlett-Packard 5970 instrument housing a 15 
meter DBl capillary column. The peaks chosen for GC/C/ 
IRMS analyses had retention times and electron impact 
mass spectra identical to those of 5a- and 5p-androstanediol 
diacetate and pregnanediol diacetate. Reference steroids for 
these compounds were also analyzed on the GC/C/IRMS 
instrument using both DBl and DBl 7 columns, and these 
gave identical retention times to the urinary steroids. Preg- 
nanetriol could also be analyzed by GC/C/IRMS. 

Achievement of work-up procedure objective 

The method developed and utilized had the following quali- 
ties. First, the Girard separation almost completely removed 
carbonyl containing steroids from the hydrolyzed extracts, 
which probably represent 75% of urinary steroids. Excep- 
tions may be the 1 1 -carbonyl containing steroids that prob- 
ably do not react because of the hindered nature of that 
functional group. Second, a crude micro Sephadex LH-20 
column separation effectively produced a fraction contain- 
ing steroids with two and three functional groups. Third, 
sodium bismuthate oxidation was designed into the proce- 
dure as a means of removing remaining long-retention time 
pregnane metabolites, thus allowing shorter periods be- 
tween injection. Many of the quantitatively more important 
metabolites are converted into 17-oxygenated C,9 steroids 
by the procedure. Fourth, acetylation providied steroids with 
good gas chromatographic properties that were readily sepa- 
rated. Fifth, despite the complexity of the steroid fraction of 
urine, the fmal chromatogram was simple and composed of 
only a few peaks for which 8'-*C^/00 could be determined 
with accuracy. 

h^^CP/00 value of the synthetic testosterone 

Testosterone acetate prepared from the Japanese testoster- 
one enanthate used for injection in these studies gave a 
^•'C^/OO value of -30.41, a value close to the lowest value 
obtained for androstanediol diacetate measurements ob- 
tained in the subjects studied following test6sterone admin* 
istration. 

We also analyzed five other current prbducts and one 
synthetic sample made more than 40 years ajgo. The follow- 
ing results were obtained: testosterone of Chinese manufac- 
ture -30.40; U.S. manufacture -30.38; two Czech products. 
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Rgure 3 Gas chromatographic separation (on GC/C/IRMS instrument) of acetylated urinary steroid fraction. This sample was initially 
separated on a DB1 column, which failed to resolve the 5a- and 5p-androstanediols (upper panel). Later employment of a DB1 7 column 
permitted individual measurement of the epimers (lower panel). Both columns also resolved etiocholanolone, produced by bismuthate 
oxidation of pregnanetriol, pregnanediol, and nonoxidized pregnanetriol. 



-29.28 and -29.15, respectively; and one Russian -30.22. 
The U.S. sample of more than 40 years old gave a value of 
-33-18, probably reflecting the different plant origin of syn- 
thetic steroids made long ago. We believe that testosterone 
is currently made mostly from soy by-products, although 
originally sterol constituents of the Mexican yam were the 
primary precursors. 

Results for individual subjects 

With the exception of Subject 1, a DB17 capillary column 
was utilized that allowed separate analysis of 5a- and 5-p 
androstanediols. Graphs illustrating the 8^^C®/00 results are 
shown in Figure 4A-F. In all cases, the 8^^C^/00 values for 



the androstanediols fell significantly following testosterone 
administration. 

Figure 4 illustrates two other features. One is the ad- 
equacy of making single measurements of b^^CP/00 for each 
sample. Panel B and C show results obtained by plotting the 
average of duplicate measurements (B) and of xh^ first mea- 
surement of the duplicate pahr (C). Essentially these graphs 
are identical, suggesting duplicate GC/C/IRMS analyses of 
the same preparative extract are unnecessary. The second 
feature relates to the trend of slightly increasing 8 values for 
pregnanediol during the study period of Subject 3 (Figure 
4D). Because this is not caused by random kreproducibility 
we proposed that the individual changed his diet substan- 
tially to foodstuffs with higher S^^C^AK) values. 
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Figure 4 Values of 8^^C**/00 for all five subjects throughout the study period. The open circles represent pregnanediol, the closed 
rectangles 5pAD and closed triangles 5aAD. 4A shows the values obtained for Subject 1 in which only one baseline sample was 
analyzed, the testosterone being administered on the 2nd day of study. Both androstanediols were measured together on a DB1 
column, 4B shows plots for Subject 2 obtained by averaging values for the duplicate runs, and 4C shows equivalent plots through only 
using the first analysis. 4C, 40, and 4E are plots of Subjects 3, 4, and 5. For Subjects 2-5 the testosterone was administered after the 
second baseline sample (day 3 of study). 



Designing a method for universal use demands final agree- 
ment of numerative values above and below which individuals 
aie considered to have or to have not illicitly used a drug. In 
our studies with the Qiinese subjects, it can be stated that for 
the five individuals, none had androstanediol S'^C5V00 values 
less than -28.3 during the control period, and establishing a 
conservative cut-off value of -29.0 would clearly pick up all 
dmg users for about 7 days after administiation. Additionally, 
we considered that measurement of analyte/ECR ratios could 
allow numerative values to be established that are to some 
6&gj[ec independent of variables introduced through using the 
methodology in different laboratories with different instrumen- 



tation. In Figure 5A, we show the b^^CP/00 ratio of combined 
androstanediols (average of 5a- and 5p-) to pregnanediol (PD) 
for the five individuals studied so far. All foikseline ratios fell 
below 1.08, and from these data, we would suggest that a ratio 
of greater than 1.1 could be used to confirm testosterone ad- 
ministration. When we averaged the data for the five individu- 
als, we found that Ae AD/PD ratio value of l.l was exceeded 
for 1 1 days (Figure 5B). Because a combined androstanediol 
measurement is carried out in the Aguileri et al. studies,^ 
comparable data could be prepared firom thefr measurements, 
although in their case, cholesterol would be fte ERC used for 
ratio determination. 
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Figure 5 Androstanediol/pregnanediol ratio. A) ratios of 5^^C^/ 
00 for the androstanediols (mean of 5a and p) to pregnanediol 
for the five subjects; B) average of the ratio for the five subjects 
for each day; the dotted line represents the proposed discrimi- 
nant value (1.10) for confirmation of testosterone administra- 
tion. 



Reproducibility of isotope measurements 
arid accuracy 

For the five subjects studied, ideally 26 or more isotope 
measurements were made for each steroid; i.e., 13 duplicate 
analyses. A few samples were lost or contaminated, and 
occasionally only single measurements were made on a 
sample. As a representative analysis. Table 1 gives all of the 
measurements for Subject 2. Using these data, there are two 
features of accuracy and reproducibility that can be quan- 
tified. One is the variation in 8 measurement between du- 
plicate analyses of the same saniple and the other the overall 
variation occurring during analyses of a complete series 
from one individual. For duplicates, the reproducibility was 
excellent and did not differ significantly between the five 
subjects studied. Considering the data shown in Table 1, 
averages and standard deviations were measured for each 
duplicate for the two androstanediol and pregnanediol diac- 
etates that give values in the B^^C^AX) -23 to -30 range. 
Means were then determined of the standard deviations^ For 
pregnanediol, the mean standard deviation between dupli- 
cates was ± 0.21 with a range of ± 0.02 to ± 0.71. Compa- 
rable results were obtained for the androstanediols (± 0.1 1 
for Sa-androstanediol and ±0.2S for S^-androstanediol). 
These results were considered to represent excellent repro- 
ducibility and (as previously noted) suggested that the meth- 



odology could be used with single determinations by GC/ 
C/IRMS of 8*^C*^/00 for each steroid. This was illustrated 
graphically in Figure 4B and C, which showed both the 
S*^C*V00 values for the average of duplicates and for the 
first analysis. The graphs were essentially identical. 

Within a 17-day series of datapoints for duplicate assays 
for a single individual, the results show considerably less 
reproducibility — notice the peaks and valleys of the preg- 
nanediol plots in Figure 4. In any physicochemical analyses, 
it is, of course, possible to have excellent reproducibility but 
compromised values. For accuracy and reproducibility as- 
sessment between a series of different samples, we use the 
8 measurement of the ERC pregnanediol. The administra- 
tion of testosterone should in no way change the 8*^C^/00 
value for pregnanediol that has to be produced from cho- 
lesterol via several intermediates. In a perfect analysis, the 
measured ''^C content of pregnanediol would not be ex- 
pected to change during the 17-day study period unless, of 
course, the individual alters his or her diet markedly during 
the study period. Even with dietary modification, the *^C 
content of body molecular constituents would be expected 
to change only slowly. 

The highest and lowest duplicate average 8*^C^/00 val- 
ues for pregnanediol for the five subjects differed by -0.92 
to -2.96. As previously mentioned, with the exception of 
Subject 2, the average duplicate values seemed to rise and 
fall randomly during the 17-day study period. What 

Table 1 B"C%o values obtained from duplicate GC/C/IRMS 
analyses for Subject 2 before and following testosterone admin- 
istration 







Subject 2 






5pAD 


5aAD 


PD 


Day 1 


-26.55 


-27.33 


-24.93 




-26.15 


-27.20 


-25.34 




-26.66 


-27.28 


-25.15 


Day 2 


-25.68 


-27.42 


-25.20 




-25.95 


-27.49 


-25.17 


Day 3' 


-29.33 


-29.36 


-25.88 




-28.63 


-28.81 


-25.61 


Day 4 


-28.99 


-29.19 


-25.06 




-28.88 


-29.24 


-25.21 


Days 


-29.34 


-29.49 


-24.78 




-29.48 


-29.61 


-24.87 


Day 6 


-29.37 


-29.11 


-25.26 




-29.12 


-29.16 


-24.97 


Day? 


-29.33 


-29.42 


-25.22 




-29.31 


-29.28 


-25.46 


Day 8 


-29.16 


-29.16 


-25.09 




-29.18 


-29.14 


-25.30 


Day 9 


-30.06 


-28.98 


-25.88 




-28.83 


-28.78 


-25.52 


Day 11 


-27.41 


-28.78 


-25.99 




-27.63 


-28.88 


-24.99 


Day 13 


-27.47 


-27.42 


-25.05 




-27.12 


-27.59 


-25.72 


Day 15 


-26.39 


-26.50 


-24.84 




-25.50 


-26.28 


-24.96 


Day 17 


-25.24 


-26.12 


-24.86 




-25.36 


-26.32 


-25.13 



Abbreviations; 5pAD, 5^•androstane-3a,17^-dioi; 5aAD, 5a- 

androstane-3a, 17p-diol and PD, pregnanediol 

The first collection following testosterone administration. 
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is the source of this irreproducibility? Because we know that 
the reproducibility of 6'^C^/OO measurements of individual 
steroids in duplicate GC/C/IRMS runs is excellent, we must 
assume that the measured 8*^C^/00 values for individual 
chromatographic peaks are accurate. If these are accurate, 
then any difference in the value from the *'true'' value for 
the steroid determined must represent some minor contami- 
nation of the steroid peak by components with greater or 
less 8^^C^/00 values. We have proposed that the trend to 
increasing values for Subject 2 may be because of dietary 
changes toward foodstuffs with greater '^C content. 

These minor irreproducibilities. which typically give rise 
to a range of about -1.5 in the 8 value for all datapoints 
during the study period, will not affect th^ outcome of a 
drug test, because in no cases do the lowest values breach 
the discriminant value for the positives. 

Testosterone/epitestosterone ratios 

Table 2 gives the T/E values for five individuals studied 
here (Subjects 1-5) and three other subjects whose steroids 
were not analyzed by the IRMS technique (Subjects 6-8). 
The data show that the maximal increase in the ratio for 
each of the individuals was between 12 and 68 times base- 
line level, although it was noticeable that only 4 of the 8 
subjects gave T/E values greater than 6 and 1 of these only 
modestly exceeded it on one occasion (T/E 6.69). The T/E 
ratio of the five subjects studied here have been included in 
Figure 5C as compared to the 8*^C^/00 AD/PD ratio for the 
same individuals. 

h^^d^/00 steroid values for different nationalities 

Figure 6 shows the S'^C^OO values for duplicate analyses of 
the androstanediols and PD from 15 individuals of 11 dif- 
ferent nationalities in addition to the Chinese. In some 
cases, it was possible only to obtain values for the Sp an- 
drostanediols because of the low amounts of 5aAD present. 
The results demonstrate that there are differences among 
racially and regionally varied individuals with undeter- 
mined diet, but we must remember that part of this variation 
may be attributable to the analytical inaccuracies previously 
discussed. However, all values were greater than -28.2, 
which should be compared to the values of less than -29.2 
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Figure 6 The lower panel shows the b^K^/00 values for the 
androstanediols and pregnanediols for indlvkiuals of different 
nationality, while the upper panel shows the 5$AD/PD ratio. The 
open circles represent PD, the closed dianhonds 5aAD and 
closed rectangles 5pAD. The baseline values for the Chinese 
represent the mean of the two measurements, while the Chi- 
nese "testosterone" values represent the average of the 7 days 
after drug administration. Pregnanediol yvas below detection 
level in the Chilean urine, so pregnanetriol values were reported 
instead. 

found in the subjects smdied following testosterone admin- 
istration. The mean value for the 5^AD/PD ratio was 1.02 
± 0.03 with a range of 0.95 to 1.07, which compares to the 
average value for the Chinese baseline samples of 1.05 ± 
0.03 (range 1,01 to 1.08). The ratio values for the testoster- 
one administered subjects were all >1.15 in the first days 
after injection. These data support the previous cut-^ff ratio 
value of 1.1:1.0 suggested on the basis of studying the Chi- 
nese subjects before and after testosterone administration. 
There are notable features with regard to the *^C content 



Table 2 Urinary testosterone/epitestosterone ratios for the eight subjects 



Study day 


Subject 1 


Subject 2 


Subject 3 


Subject 4 
0.10 


Subject 5 


Subject 6 


Subjec 7 


Subject 8 


1 


0.26 


1.28 


4.69 


0.12 


0.17 


0.08 


0.11 


2 


0.33 


1.48 


5.26 


0.11 


0.11 


0.22 


0.06 


0.11 


3* 


0.65 


8.77 


29.3 


0.26 


0.7 


1 


1.07 


0.42 


4 


1.95 


24.2 


36.9 


1.77 


6.69 


4.13 


1.36 


2.98 


5 


2.81 


45.8 


41.8 


2.01 


5.91 


3.53 


1.53 


7.23 


6 


2.79 


33.2 


61.8 


1.96 


3.71 


3.10 


1.45 


7,48 


7 


3.03 


15.4 


54.9 


1.91 


4.24 


3.65 


1,68 


7.16 


8 


4.13 


36.4 


57.7 


1.48 


5.95 


3.08 


0.97 


4.89 


9 


5.3 


20.3 


39.7 


1.51 


5.78 


1.43 


1.04 


3.81 


11 


3.2 


26.5 


33.0 


0.58 


3,69 


0.97 


0.40 


3.69 


13 


0.77 


2.63 


3.42 


0.68 


3.41 


0.20 


0.07 


1.93 


15 


0.22 


0.99 


4.37 


0.19 . 


2.27 


0.15 


0.06 


0.21 


17 


0.26 


2,02 


4.80 


0.13 


0.21 


0.20 


0.08 


0.08 



'Day of testosterone administration. 
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of steroids in urine from individuals of different countries. 
One is that there is a considerable spread in values but one 
that is unrelated to race and * 'typical regional diets," at least 
based on the small sample studied. The lowest and highest 
8'^C^/OO among this group differed by 4 units (-24 to -28); 
however, both these sets of values came from Caucasians. 
The remaining samples from different nationalities and eth- 
nic groups fell within this range, a particularly important 
finding with respect to the current study, because it suggests 
that the results obtained following testosterone administra- 
tion are universally applicable. 

Diet of individuals must have the greatest part to play in 
the establishment of an individual's 8 C value. Because all 
food originates as plant life (including animal protein), it 
was interesting to research what is known of 8 C^/00 val- 
ues for dietary plants. Smith and Epstein^ published the ^^C 
content of 104 plants, but relatively few were commonly 
used foodstuffs. A few were high '^C/'^C plants (com, 
sugar cane, grain, and sorghum) averaging around S*^C^/00 
^14, but most were categorized as a separate group of low 
gi3^o^QQ 5pg(.jes having values between -23 and -30. 

These include dietary oil precursors (olive, sunflower, and 
castor) and various vegetables (wheat, grass, bamboo, peas, 
squash, radish, beets, and citrus fruit). Because typical 
worldwide diets of human and domestic animals use mostly 
low 8'^C^/OO plants, we would anticipate that 8*^C values 
for excreted steroids would fall in the -23 to -28 range, as 
found. The S'^C^/OO value of an individual plant species 
does not vary significantly dependent on geographic loca- 
tion,^ and variation only manifests itself in plants grown in 
urban areas where CO2 from fossil fuels increases the *^C 
content slightly. This clearly does not markedly affect ag- 
ricultural foodstuffs. For the purposes of this assay tech- 
nique, it is fortuitous that synthetic testosterone is obviously 
derived from a very low 8'^C*^/00 plant species, otherwise 
no distinction would be possible between endogenous and 
exogenous compound. 

Practicality of methodology for use in 
doping control 

We compared our 8^^C^/00 values for androstanediol with 
those of Aguilera et al., who used similar methodologies but 
different instrumentation.^ They studied individuals of dif- 
ferent nationality and ethnicity than ours. For the purposes 
of this comparison, we averaged our values for 5a- and 
5p-androstanediol, because their values were based on mea- 
surement of the combination. For baseline samples, we 
obtained an averaged 8^^C^/00 of -26.87, which agreed 
excellently with Aguilera's^ value of -26.52, For andro- 
stanediols measured during testosterone administration, 
they obtained an average value of -32.44; whereas, our 
value (the mean of duplicates of the lowest values for each 
individual) was -30.21. Although our minimum value is not 
as low as that of Aguilera, it was still well below the base- 
line level, so it could be used for proving testosterone abuse. 
The difference in results between the laboratories could be 
attributed to their use of a testosterone with lower 8^^C^/00 
(its origin was not reported) or unequal calibration of the 
different instruments used. 

Our methodology is multistep, albeit built around low- 



technology procedures. Within the technique, there is only 
one chromatographic separation, and that was designed to 
produce a broad fraction rather than the isolation of indi- 
vidual steroids. The key to the method is separate isolation 
of nonketonic steroids, a procedure that in one extraction 
step removes 75% of unwanted steroids from urine. A sec- 
ond classical procedure, the oxidative removal of side 
chains from 17-hydroxypregnane steroids removes many of 
the remaining complex steroids from the mixture, resulting 
in a cleaner chromatogram, although in the future, we may 
simplify the method by discontinuing this procedure if sat- 
isfactory results can be obtained. Typically, without using 
any automation in wet chemistry procedures, a batch of 
samples requires I day of technician time to extract and 
derivatize. The mass spectrometry was automated, and lat- 
terly 20 minutes were required for each run. The maximum 
number of samples that could be analyzed per 24 h was, 
therefore, 72. 

The length of time that the 250-mg testosterone enan- 
thate dose (equivalent to 180-mg free testosterone) clearly 
manifested itself in decreased 8'^C^/OO value was 8-10 
days. This compares well with other parameters studied on 
this cohort. For example, plasma testosterone was mea- 
sured, and from being grossly elevated in the first few days 
after administration, it returned to normal by the 8th day, 
although the steroid itself may well be largely of exogenous 
origin on this occasion.*' In addition, we report the T/E 
ratios that are particiilarly interesting, because essentially 
only three out of the eight individuals achieve values >6 on 
more than 1 day, showing a high rate of false negatives. 
This may not be a universal finding and may well be related 
to the race (Asian) of the studied individuals. However, it 
once again emphasizes the importance of developing alter- 
nate methodology for proving testosterone misuse. The el- 
evated T/E ratios (although most are <6) fall significantly 
by the 1 1th day of the study in all subjects. 

We believe that our method based on androstanediol 
measurement has the needed sensitivity for use in doping 
control. Although we analyzed all samples in duplicate and 
plotted the graphs from their averages, individual analyses 
were equally informative (Figure 4B, C). We would have no 
hesitation in confirming testosterone administration based 
on a single measurement. We have been able to get up to 
five analyses of a single sample using splitless gas chro- 
matographic injection. This represents an equivalent of 5 
mL urine for each analysis, which meets sample availability 
in doping control. Use of a solid injection device for GC, 
such as glass minivials in a carousel,*^ could improve this 
sensitivity greatly, because the total sample could be vola- 
tized and passed into the GC/IRMS instrument. Testing of a 
urine volume of 2 mL by our procedure and the Micromass 
niMS instrument would be realistic. Our method has two 
obvious advantages over that of Aguilera et al.'' One is that 
the two androstanediols are determined separately, so even 
if one peak was too small or showed evidence of contami- 
nation, the second peak could give the required value. A 
second advantage is that all analytes are measured in the 
same chromatogram; whereas, in Aguilera et al.*s study, at 
least two separate GC/C/IRMS analyses are required to 
measure the isotope ratio in the androstanediols and their 
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ERC cholesterol acetate. However, in fairness, they did 
have a more difficult assay through the inclusion of testos- 
terone itself among the analytes. 

Manipulating the result of a drug test to give a "nega- ^* 

tive*' result following testosterone administration would be 
difficuh. Although the AD/PD ratio could be normalized by 
taking commercial prcgnanediol (Sigma, S^^C^/00 value - 3 

32.12) the low * 'absolute" value for prcgnanediol would 
give the situation away. Similarly, commercial androstane- 4 

diols also have very low 8'^C^/OO values (Sigma -34.00) so 
self-administration of these compounds would not increase 
the 8 values of testosterone derived metabolites. Probably 
the only way to fool such a test would be to alter the diet 
drastically over a long period of time through exclusively ^• 

ingesting foodstuffs with 5*^C^/00 values below -29. False 
positives could be obtained by ingestion of nonproscribed 
steroids such as the now commonly used dehydroepiandros- 
terone (DHEA), which also partially metabolizes to andro- 5. 

stanediols. However, whether testosterone or DHEA was 
being administered could easily be determined from marked 7. 

differences in the total urinary steroid profile. 
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Abstract 



The use of gas chromatography (GO-combustion (CMsotope ratio 
mass spectrometry (IRMS) demonstrates that a single oral 
administration of dehydroepiandrosterone (DHEA, 100 mg) 
to a male subject significantly lowers the ^^C content of 
etiocholanolone (Et) and androsterone (A) in the subject's urine. 
The difference in carbon isotope ratio (6^^C%q) values between 
Et and A increases from 1,6%o at the time of administration to 5.1 %o 
at 26 h post-administration, indicating preferential metabolism of 
administered DHEA to form Et in relation to A. Multiple oral 
administrations of DHEA to a male subject reveals lower 
6"C values during the excretion period of Et (-31.7%o to -34.6%o) 
and A (-31.4%., to -33.0%o) to that of the 6"c value of the 
administered DHEA (-31.3%o). Reference distributions of S^^C Et 
and 6"C A constructed from normal athlete populations within 
Australia and New Zealand show a small natural discrimination 
against "C in the formation of Et relative to A (mean = 0.3%(v 5!S^ 
n = 167, p = 0.007). Amplified differences between b^K Et and 
6"C A, and in vivo ^^C depletion measured by GC-C-IRMS are 
shown to be potentially useful for doping control. 



Introduction 

Abuse of endogenous (i.e., naturally occurring) steroids is one 
of the most important issues in sports. Doping control laborato- 
ries have been confronted with the challenge of finding criteria 
that allow endogenous steroids to be distinguished from their 
synthetic analogues in the urine of athletes. Dehydroepiandros- 
terone (DHEA) is an orally ingested weak endogenous androgen, 
sold in the United States as an over the counter "dietary supple- 
ment", which may be ingested by athletes with the aim of 
i n c reasing levels of the more active androgens such as testos- 
terone and dihydrotestosterone (1). The International Olympic 
Committee prohibits DHEA administration to an athlete (2), 
however the detection of administered DHEA by doping control 
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laboratories has been difficult because of an incomplete under- 
standing of DHEA metabolism as well as interindividual varia- 
tions in urinary steroid excretion (3-9). 

Attempts to detect DHEA abuse by gas chromatography 
(GC)-mass spectrometry (MS) alone have relied on the elevated 
excretion of the glucuronide conjugate of DHEA. Dehennin et al. 
(4) proposed that DHEA administration is indicated by a urinary 
concentration of DHEA-glucuronide exceeding the level of 300 
ng/mL, based on reference studies showing the average nomial 
concentration of DHEA-glucuronide to be less than 100 ng/mL 
The usefulness of proposed limits such as this often depend on the 
metabolism of the individual athlete and the degree to which 
DHEA is converted to its sulfate conjugate (10). Obviously, more 
predominant conversion of DHEA to DHEA-sulfate will reduce 
the effectiveness of an administration marker based on 
DHEA-glucuronide. Previous studies by Kazlauskas (5) and 
Cawley (9) have found elevated DHEA-glucuronide excretions 
greater than 300 ng/mL for only 10 h after the administration of 
DHEA. Work by Ayotte et al. (6) has shown that DHEA adminis- 
tration resulted in increased excretion of C-7 hydroxylated 
metabolites: 7a- and 7p-hydroxy-DHEA. The detection of Uiese 
compounds in the free/glucurmide steroid fraction routinely 
applied by doping control laboratories is difficult; however, 
because these two products are excreted as sulfate conjugates, 
which are not hydrolyzed by this process. 

The use of GOK;ombustion (C)-isotope ratio MS (IRMS) anal- 
ysis has been shown by various groups to be effective in detecting 
the administration of synthetic endogenous steroids (11-24). 
This is based on the principle of synthetic analogues of endoge- 
nous steroids, such as, DHEA, androstenedione, testosterone, and 
dihydrotestosterone having a considerably lower ^^C content 
compared with the naturally excreted compound (21). The 
GC-C-IRMS technique is capable of measuring these differences 
with a precision of l%o (25). A detailed description of the funda- 
mental principles and nomenclature associated with the applica- 
tion of GC-C-IRMS analysis to doping control has been reported 
previously (26). 
Most research to date has demonstrated the use of GC-C-IRMS 
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nitrogen before the dry residue was dissolved in dichloromethane 
(100 pL) and transfenred to a vial for GC-C-IRMS analysis. 

GC-C-IRMS conditions 

The system used was a Finnigan-MAT Delta Plus with a GC 
Combustion III from Thermo Finnigan (Bremen, Germany) for 
separation and online combustion of the steroid metabolites. The 
carrier gas was helium with a constant flow of 1.8 mL/min and 
initial pressure of 17.3 psi. The injection volume was 2 pL in split- 
less mode at 280°C with an interval of 0.5 min. The column 
(30-m X 25 -mm i.d.) was a Hewlett-Packard HP-50+ cross- 
linked 50% phenyl-methyl siloxane (0.25 pm film thickness). The 
column temperature was programmed from 180°C for 1 min to 
250X at 12°C/min, to 280T at 3°C/min, then finally to 300X at 
15^C/min and held for 4 min. The combustion interface was used 
with an oxidation reactor temperature of 940^*0. High purity 
oxygen gas was flushed through the furnace for 3600 s prior to 
analysis of a sequence. The reduction reactor temperature was 
620^C. The software operating the IRMS system was ISODAT 7,4. 

The 613C of Et, A, ll-ketoEt, and 17-MeT were detemiined in 
each of the urine samples from both administration studies. This 
required careful definition of each of the peaks relative to the 
background to ensure there was no systematic bias caused by 
enoneous integration. The b^K calculated by the software was 
relative to the calibrated value of b^K = -30.49%o that was deter- 
mined by comparison with the primary standard, Vienna Pee Dee 
Belemnite (CSIRO, 1999). This value was set for the reference 
CO2 peak defined by the same procedureas the steroid peaks. 
Stability and reproducability of GC-C-IRMS measurements was 
monitored by determining b^K 17-MeT in each sample that was 
always close to its value of-32.8%o (CSIRO, 1999), measured by 
combustion ^^C analysis within a standard deviation of 0,7%o. 

GC-MS analysis 

Each sample extract analyzed by GC-C-IRMS was also analyzed 
by full-scan GC-MS under the same GC conditions previously 



Table 1. GC-C-IRMS Results From the 


Single 




Administration of DHEA to Subject A 


in Relation to | 


Post-Administration Time 








Sample 


Time (h) 




b^K{%o) 




Et 


A 


11-ketoEt 


17-MeT 


AG 





-24.2 


-22.6 


-21.0 


-32,5 


Al 


2 


-25.7 


-24.0 


-20.9 


-32.9 


A2 


5 


-31.8 


-30.0 


-20.0 


-33.3 


A3 


9 


-32.1 


-30.0 


-19.3 


-32.6 


A4 


n 


-31.1 


-28.6 


-20.8 


-32.8 


A5 


22 


-31.4 


-26.9 


-21.1 


-33.1 


A6 


26 


-31.4 


-26.3 


-21.5 


-33.5 


A7 


28 


-30.8 


-25.7 


-20.4 


-32.9 


A8 


30 


-30.6 


-25.7 


-20.9 


-33.7 


A9 


34 


-30.1 


-25.2 


-20.6 


-32.7 


AlO 


41 


-29.8 


-25,1 


-21.4 


-32.9 


All 


46 


-29.3 


-24.8 


-21.9 


-32.4 


A12 


48 


-28.0 


-24.1 


-21.6 


-32.3 


A13 


52 


-26.3 


-23.9 


-21.6 


-32.9 



outlined using a Hewlett-Packard HP 5890 GC coupled to a HP 
5970 mass selective detector (MSD). This was performed in order 
to ensure spectral identification of A, Et, 11-ketoEt, and 17-MeT 
and verify the purity of these peaks. The MSD acquired data in 
scan mode from 40 to 450 amu and electron impact spectral com- 
parison was made to standards run at the same time. 

Reference population study 

GC-C-IRMS analysis was conducted on a total of 167 urine 
samples collected from Australian (n = 59) and New Zealand (n = 
108) athletes following approval of the Australian Institute of 
Sport Ethics Committee and the informed consent of each par- 
ticipant (30). Each of the athletes signed a guarantee that they 
had not ingested any substance prohibited by the Olympic 
Movement Anti-Doping Code (2), to ensure, as best as possible, 
that their urine samples could be used to represent a nomial, 
drug-free population. 



Results 

The b^K of DHEA in the capsules administered to subjects A 
and B was determined to be -3L3%o with a standard deviation of 
0.5%o obtained from triplicate IRMS analysis of duplicate extrac- 
tions from two capsules (12 injections). A full-scan mass spec- 
trum was collected of each DHEA sample to confirm the presence 
of DHEA in the administered capsules. The purity of the fraction 
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figure 1. This shows the GC-C-IRMS trace for a sample (middle trace) at m/z 
44 as well as the chromatogram for ratio of 45-44 masses (top trace). The large 
spikes are obtained from carbon dioxide, which is pulsed into the instrument 
several times as the reference against which the isotope ratios are measured. 
The etiocholanolone, androsterone, 11-ketoetiocholanolone, and the internal 
standard, 1 7-methyllestosterone are labeled. The GC-MS chromatogram 
(bottom trace), obtained under the same chromatographic conditions as the 
GC-C-IRMS, allows the identity of the IRMS peaks to be obtained by inspec- 
tion of the mass spectrum obtained at the retention time of each peak. 
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administrations of DHEA to subject B shows that all samples after 
administration for the collection period would be found to be pos- 
itive when applied to both b^K Et and b^^C A values. The single 
DHEA administration to subject A shows that a post-administra- 
tion detection period of 48 hours would result from a -27.0%o 
criterion applied to b^K Et, although it would be much shorter 
(11 h) if applied b^K A. These changes are considerably longer 
than effects observed on metabolite concentrations as a means of 
detection of the parent substance (5,9). 

Metabolic fractionation is illustrated (Figure 5) showing the 
a^^C reference distribution of 11-ketoEt, the endogenous marker 
that is produced in a separate biosynthetic pathway to the andro- 
gens, to be i^C-enriched relative to the b^K reference distribu- 
tions of Et and A in the Australasian population. This is further 
highlighted in Figure 7, showing 99% of the population as having 
positive averaged differences. A consequence of this work finding 
larger-than-expected natural differences between the b^K values 
of Et and A relative to 11-ketoEt is that the proposed criteria (26) 
may need to be revised. Even though there were no samples in the 
Australasian referaice population that had averaged differences 
greater than4.0%o (Figure 7), a 99.7% confidence level applied to 
this distribution revealed that the maximum expected value from 
athletes not doping may be as large as 4.8%o. The criteria would 
however, be supported by a 95% confidence level (i.e., mean plus 
two standard deviations) applied to this distribution. In relation to 
detecting DHEA abuse, averaged differaice values remained far 
greater than 4.8%o throughout the multiple administration study. 
In fact, the smallest diff e rence observed was 8,7%o, which was 
recorded 22 h after the final administration. 

The differences observed between b^K Et and b^K A produced 
from completely endogenous sources and those observed fol- 
lowing DHEA administration can also be compared to propose 
analysis criteria. Statistical interpretation of the reference popu- 
lation suggests that a b^K Ei-b^^C A value greater than 3.7%o 
could be used to indicate DHEA administration. This would also 
represent a 48-h post-administration detection period based on 
the single administration of DHEA to subject A. 



Conclusion 

This study demonstrated the use of GC-C-IE^S analysis of uri- 
nary steroid metabolites to provide more information on 
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Figure 7. Frequency distribution of the difference between the average 6^-*C 
value of Et and A and 6^^C 11-ketoEt in the Australasian population of 167 
samples. This shows that there were 31 samples with values between 3.0%o 
and 4.0%o but no samples with values greater than 4.0%o. 



metabolic pathways following illegal steroid administration. 
Alteration in b^K values of A and Et in relation to each other 
showed a preference for prolonged formation of ^^C depleted Et 
from administered DHEA. Metabolism of orally administered 
DHEA, with respect to the proportions forming Et and A, appears 
to be related to pharmacokinetic mechanisms resulting from 
excess DHEA in the body. Furthemiore, it displays significant dif- 
ferences to that of endogenous DHEA. The complex nature of 
stercid metabolism in the body was also highlighted following 
multiple administrations of DHEA, showing in vivo ^^C depletion 
of androgen metabolites. Comparison of reference values 
obtained from a normal population with those obtained from 
administration studies allowed several criteria to be proposed for 
GC-C-IRMS analysis in doping control. This includes the abso- 
lute values of Et and A, use of an endogenous marker repre- 
senting reference values that is a necessary component of any 
doping control process, and changes in the values of metabolites 
reflecting kinetic isotopic fractionation (b^K Et-S^^p ^y n \^ 
envisaged that, in the future, such measurements as a combina- 
torial factor will provide protocols that are valuable for con- 
firming the administration of synthetic analogues of particular 
endogenous stemids. 
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Reporting And Evaluation Guidance for 
testosterone, epitestosterone, t/e ratio and other elvdogenous steroids 

1. Introduction: 

This guide has been prepared to ensure that Laboratories can report, in a uniform way, the 
presence of abnormal profiles of urinary steroids resulting from the administration of testosterone 
or its precursors, androstenediol, androstenedione, dehydroepiandrosterone (DHEA) or a 
testosterone metabolite, dihydrotestosterone or a masking agent, epitestosterone. It also provides 
guidance to the Testing Authority on how to conduct the evaluation of Adverse Analytical 
Findings reported bv the Laboratories . 

It is proven that administration of these steroids alters one or more of the parameters of the^nrinary 
steroid profile. Elevated levels of urinary metabolites, which are part of the "steroid profile'', e.g. 
testosterone, epitestosterone, dihydrotestosterone, androsterone, etiocholanolone, DHEA as well 
as other specific metabolites are not consistent with normal endogenous production and result 
from the intake of these steroids. Increased ratios of specific pairs of steroid metabolites are also 
indicative of the administration of these endogenous steroids. 

It is emphasized that the following requirements shall be applied by all Laboratories in their 
routine practice. 



2. Specific requirements for GC/MS measurement of T/E value, concentration of 
testosterone, concentration of epitestosterone: 

The T/E value is given by the peak area or peak height ratio of testosterone and epitestosterone 
(equivalent to the glucuronide) obtained by measuring the ion at m/z 432 by GC/MS analysis in a 
Single Ion Monitoring mode (SIM). The T/E value is usually measurable regardless of the 
concentration of both steroids. Whether measured from the Screening Procedure or the 
Confirmation Procedure, it must be corrected using an appropriate standard (e.g. calibration curve, 
quality control sample(s) or authentic standard solutions of both testosterone and epitestosterone). 
The concentration of testosterone and epitestosterone (equivalent to the glucuronide) should be 
estimated but should not be used to determine the T/E value. In the case of high T/E values, the 
concentration of epitestosterone is frequently low and it may not always be possible to measure 
epitestosterone precisely. In such cases, only the concentration of testosterone (equivalent to the 
glucuronide) is to be determined. 

The Screening Procedure which is normally conducted on a single aliquot shall be carried out 
including, together in the same batch, a control sample where the T/E value, concentrations of 
testosterone and epitestosterone are known. 

Reference ranges of the various parameters of the urinary steroid profile have been described for 
populations of both males and females. It iiould be borne in mind that there is significant 
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variation between individuals . A normal level for one individual may in another be elevated and 
be consistent with doping. The Laboratory will adapt its testing procedures to the Sample tested; 
for example, female or male, Asian or Caucasian (when the information is provided). The 
concentration of urinary steroids such as testosterone and epitestosterone varies greatly between 
individuals and also depends upon the specific gravity of the urine Sample; only values corrected 
for a specific gravity value of 1.020 can be compared. 

It is recommended that a urine Sample in which any one of the following criteria is met during the 
Screening Procedure, be routinely submitted to the ERMS analysis: 

i) T/E value eqml or greater than 4; 

ii) concentration of testosterone or epitestosterone (equivalent to the glucuronide) greater than 

200ng/mL^; 

iii) concentration of androsterone or etiocholanolone (equivalent to the glucuronide) greater than 

10,000 ng/mL^; 

iv) concentration of DHEA (equivalent to the glucuronide) greater than 100 ng/mL^ 

It is recognised that other parameters may justify a need for IRMS study and the reason shouM be 
documented. 

Any result that will be used to support an Adverse Analytical Ending shall be confirmed and 
quantified. 

Confirmation of elevated T/E values, concentration of testosterone, epitestosterone or any other 
steroid metabolite under consideration is to be performed in triphcate. The confirmation of the 
identity of any steroid reported with abnormal properties must be made (refer to technical 
document TD2003IDCR). Appropriate calibration (e.g. calibration curve, deuterated standards, 
quality control samples) is to be included in the protocol of the Confirmation Procedure . 

Confirmed elevated concentration of steroids will be reported as such together with the value 
adjusted for the specific gravity of the urine Sample using the following formula: 

Concentration! .020 ng/mL = (1.020 - 1) / (Specific gravity ofthe^a/^^pfe- 1) • Concentration measured 
ng/mL 

The urine Sample is not collected under sterile conditions, and where the circumstances are 
favourable, the microbes present in the Sample can cause changes to the profile of the urinary 
steroids. Initially there is cleavage of the glucuronides and sulfates followed by modifications of 
the steroids' structure by oxido-reductive reactions. To report an Adverse Analytical Finding of an 
elevated T/E value, testosterone or epitestosterone concentration or any other endogenous steroid 
parameters, the concentration of fi:ee testosterone and/or epitestosterone in the specimen is not to 
exceed 5% of the respective glucuroconjugates. Elevated amounts of 5a- and 5fi-androstan-3,17- 
dione in the firee form also indicate microbial degradation. 



* Concentrations adjusted for a specific gravity value of 1 .020 
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3. Isotope ratio mass spectrometry: 

When a parameter of the steroid profile indicates a need to further study, its ^"^C/^^C value 
expressed in delta units per mil (d %o) or that of its metabolites will be measured and compared to 
that of urinary reference steroids within the sample not affected by administration. Depending 
upon the nature of the endogenous steroid suspected to have been administered, the metabolites 
analysed could be testosterone, epitestosterone, androsterone, etiocholanolone, the 
androstanediols, DHEA, or other relevant metabolites while the urinary reference steroid usually 
analysed by the Laboratories is one of, pregnanediol, pregnanetriol, cholesterol, 11- 
hydroxyandrosterone or 11-ketoetiocholanolone. The instrumentation should be calibrated with 
an appropriate Reference Material 

The results will be reported as consistent with the administration of a steroid when the ^^C/^^C 
value measured for the metabolite(s) differs significantly i.e. by 3 delta units or more from that of 
the urinary reference steroid chosen. In some Samples^ the measure of the C/ C value of the 
urinary reference steroid(s) may not be possible due to their low concentration. The resu:lts of 
such analyses will be reported as "inconclusive" unless the ratio measured for the metabolite(s) is 
below -28%o based on non-derivatised steroid. 

4. Reviewing and evaluating test results: 

The following actions should be requested by the Testing Authoritv in agreement with the 
Laboratorv : 

• Isotopic ratios (^^C/^^C) of the relevant metabolites should whenever possible be measured 
each time an elevated parameter of the steroid profile is estimated from the Screening 
Procedure or Confimiation Procedure and reported to the Testing Authority as having been 
determined. If the Laboratorv does not have the capability to conduct such testing, the 
Samples are to be securely transferred ensuring the Chain of Custody to another 
Laboratorv with the requisite capability. 

• The results of the IRMS analysis and/or of the steroid profile measured by GC/MS shall be 
used to draw conclusions as to whether a doping violation may have been committed. If 
the IRMS study does not readily indicate exogenous administration, the result should be 
reported as "inconclusive'' and if necessary ftirther longitudinal studies performed. 

• When available, the athlete's previous tests on record at the Testing Authority should be 
accessed and the corresponding steroid profile data requested from the relevant Laboratorv . 
These results should be examined and considered together with the existing evidence 
(longitudinal study). 
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• If, for any reason, an IRMS analysis cannot be carried out satisfactorily (e.g. insufficient 
volume of urine, amount of analyte too low to enable a valid measurement) or the 
examination of previous test results raises suspicions due to unstable profile values, up to 
three further unannounced tests should be carried out, preferably within a three months 
period following the report of the suspicious analytical result. There should be a minimum 
total of three results, other than the abnormal Sample, of either past or post data. A Sample 
in which the elevated parameter is again measured is to be analysed by IRMS as described 
above. In difficult cases longer monitoring may be required. 

5. Evaluation of longitudinal studies: 

In males, the individual T/E values have been shown to vary fi-om their mean value by less than 
30% (screening values). In females, a low concentration of some urinary steroids such as 
epitestosterone and testosterone, close to the limit of detection using current analytical methods 
occurs. Normal variation of up to 60% may be expected. The individual basal T/E value should be 
determined from at least three test results, excluding the suspicious result under consideration. 
The mean, standard deviation and coefficient of variation (expressed in percent) should be 
calculated for those three basal values. If the suspicious test result, when compared to^the^basal 
value using appropriate statistical evaluation is found to be significantly different, that will 
constitute a proof of the administration of a source of testosterone. It is understood that the basal 
value may be calculated from previous screening test results. The comparison of screening results 
and confirmed results is acceptable. 

The same reasoning applies to any other parameter of the steroid profile which has been estimated 
to be in an amount exceeding the ranges of values normally found in humans. 

6, Other parameters: 

Other parameters such as the ratio of urinary testosterone to Lutenising Hormone (T/LH) and the 
androsterone to testosterone ratio (A/T) may be used to provide extra information to help 
determine the use of some substances especially injected testosterone and many of its esters. A 
high T/LH ratio may be used as ancillary evidence. The AA* ratio which has markedly changed 
from the "normal" value found for an individual during a longitudinal study may indicate which 
type of substance has been used. A change to high value can indicate testosterone use and a 
change to low values may indicate the use of testosterone precursors such as DHEA. However, 
any administration of testosterone and of its precursors, androstenedione or DHEA will not 
necessarily alter the excretion of LH and epitestosterone glucuronide. 
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7. Examples of specific urinary metabolites potentially altered by the administration of 
"endogenous steroids'^; 



Urinary steroid 

Testosterone (G) 
Epitestosterone (G) 
T/E (G) 
Androsterone (G) 

Etiocholanolone (G) 

DHEA(G)(S) 

6a- OH Androstenedione (G) 

6p-0H Androsterone (G) 

6p-0H Etiocholanolone(G) 

6p-0H Epiandrosterone (S) 

7P-0H DHEA/16a-0H Androsterone (S) 

7-OH DHEA, 7 keto DHEA 



Steroid administered 

Testosterone, androstenedione, DHEA 

Epitestosterone 

Testosterone, androstenedione, DHEA 

Testosterone, DHT, androstenedione, DHEA 

and androstenediol 

Testosterone, androstenedione, DHEA and 

androstenediol 

DHEA 

Androstenedione 

Androstenedione 

Androstenedione 

Androstenedione 

DHEA 

7 keto DHEA 



* G indicates the glucuronide and S indicates sulphate conjugation. 

The official text of the technical document Reporting and Evaluation Guidance for Testosterone, 
Epitestosterone, T/E Ratio and other Endogenous Steroids shall be maintained by WADA ond shall 
be published in English and French. In the event of any conflict between the English and French 
versions, the English version shall prevail. 
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Figure 1: Means (filled diamond) and standard deviations (vertical bars) of the T/E ratio of 20 
members of the German decathlon team; lower (0.08) and upper (5.19) reference limits of the 
population-based reference range [4] are shown as dotted lines. 
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Johncie Wingard 



jm: Johncie Wingard 
Sent: Tuesday, November 28, 2006 10:49 AM 
To: 'Ana Reyes* 

Subject: RE: URGENT! 

Thank you! Please hold and Rich Young will contact Don. 

Johncie B. Wingard 

Paralegal 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

(T) 719.785.2032 

(F) 719.785.2001 

www.usantidoping.org 



From: Ana Reyes [mailto:afreyes@ucla.edu] 
Sent: Tuesday, November 28, 2006 10:47 AM 
To: Johncie Wingard 
Si'*--"ect: RE: URGENT! 

Yes, we still have them. 

Ana Reyes. 

Service/Quality Manager 

UCLA Olympic Analytical Laboratory 

Main Phone: (310) 825-2635 

FAX: (310)206-9077 

E-mail:afreyes@ucl3.edu 



From: Johncie Wingard {mailJto:jwingard^usantidoping.org] 
Sent: Tuesday, November 28, 2006 7:33 AM 
To: afreyes@ucla.edu 
Subject: URGENT! 

^na - could you please see if you still have the B samples for the following: 

JSADA#497104-UCLA# 9S604 
JSADA # - 1 501 850 - UCLA # 94T03 

f so, please DO NOT DISCARD. Rich Young will be contacting Don about them. Thank you, 



Fohncie B. Wxxxqavti 
^ar gal 

/niiou States Anti-Doping Agency 
330 Quail Lake Loop, Suite 260 
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Colorado Springs, CO 80906 
(T) 719.785.2032 
r^' 719.785.2001 
v_ y.usantidoping.org 



CONRDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it may 
contain information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for 
delivering it to the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, 
copying, printing, distribution or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If you have received this transmission in error, please immediately notify the sender by telephone or return e-mail 
and delete the original transmission and its attachments without reading or saving in any manner. Thank you. 
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Johncie Wingard 



om: Johncie Wingard 
Sent: Thursday, November 30, 2006 3:24 PM 
To : *d irection @lndd . com' 

Subject: SENT ON BEHALF OF TRAVIS TYGART 

Dear Dr. Ceaurriz, 

We understand that the B specimen bottles of UCI Samples 995462, 994203, 994277, 994276, 994075, 994080 and 
9941 71 are still available for additional analysis at LNDD. US ADA hereby requests that LNDD analyze these urines 
using the GC-IRMS method to ascertain v^hether any of these samples contains exogenous testosterone or its 
precursors. If practical, we would hke these samples to be analyzed at the same time as two additional samples 
(USADA #497104 and USADA #1501850) which will be forwarded to you shortly by the UCLA laboratory. 

If you have any questions or concerns, do not hesitate to contact me. 

Sincerely, 

Travis Tygart 



Johncie B. Wingard 
P legal 

Uhiied States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantidoping.org 
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hncie Wingard 



From: Johncie Wingard 

Sent: Friday, December 01 . 2006 2:33 PiVl 

To: 'Don (MD) Catlin (dcatlin@ucla.eduy 

Co: 'Ana Reyes'; 'direction@lndd.com'; 'msekera@ucla.edu' 

Subject: SENT ON BEHALF OF TRAVIS TYGART 

Dear Don, 

Could you please forward the A specimen bottles (if any urine remains) and the B specimen bottles of Samples 
US AD A # 497104 (UCLA # 9S604) and US ADA # 1501850 (UCLA # 94T03) to the Paris laboratory? Dr, Ceaurriz 
will be expectmg them. Please feel free to contact Dr. Ceaurriz to coordinate shipment at USADA's expense. 
I have copied him on this email. 

If you have any questions, feel free to contact me. 

Sincerely, 

Travis Tygart 

J icie B. Wingard 
Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(T) 719.785.2032 
(F) 719.785.2001 
www.usantido pin g.org 
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:)hncie Wingard 



From: Don Catlin [dcatltn@ucla.edu] 

Sent: Friday, December 01 , 2006 3:38 PM 

To: Johncie Wingard 

Subject: RE: SENT ON BEHALF OF TRAVIS TYGART 

• 

Travis, 

We will send the unopened B. That will suffice for their purpose. We will keep the opened A in case there is some issue that 

arrises. 

Don 



From: Johncie Wingard [mailto:jwingard@usantidoping.org] 

Sent: Friday, December 01, 2006 1:33 PM 

To: dcatlin@ucla.edu 

Cc: Ana Reyes; direction@lndd.com; msekera@uda.edu 

Subject: SENT ON BEHALF OF TRAVIS TYGART 

Dear Don, 

Could you please forward the A specimen bottles (if any urine remains) and the B specimen bottles of Samples 
USADA # 497104 (UCLA # 9S604) and USADA # 1501850 (UCLA # 94T03) to the Paris laboratory? Dr. Ceaurriz 
y "^ be expecting them. Please feel free to contact Dr. Ceaurriz to coordinate shipment at USADA's expense. 
1 /e copied him on this email. 

If you have any questions, feel free to contact me. 

Sincerely, 

Travis Tygart 

Johncie B. Wingard 
Paralegal 

United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260 
Colorado Springs, CO 80906 
(1)719.785,2032 
(F) 719.785.2001 
www^usantidopfng .org 



CO^'^IDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages attached to it may 
cc ] information that is confidential or legally privileged. If you are not the intended recipient, or a person responsible for 
delivering it to the intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, 
copying, printing, distribution or use of any of the information contained in or attached to this transmission is STRICTLY 

PROHIBITED. If you have received this transmission in error, please immediately notify the sender by te^— »— — --^ ■-' 

and delete the original transmission and its attachments without reading or saving in any manner. ThanI USADA 0975 
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Date :>ti^ /{-L j 06 



De la part de : Philippe DAUTRY, 
Secretaire general 
Agence frangaise de lutte centre le dopage (AFLD) 

Coordonnees : 01 40 62 76 77 



Destinataire ; >i 'Tv y -^• 

Telecopier oo . x^.a^g - ^ ^ ^ ^ 

Nombre de pages ; 14- /I 
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afid 



Le President 



Paris, le 14 decembre 2006, 



Cher Monsieur Tygart, 



le dopage (A?LDrm?iroart de 1^^^ '^ ''^^^"^^ ^^^"^-^^ <'^ '""e contra 

na.res O (995462, 994203, 994277, 994276, 994075, 994080 St 994171). 
an.iyset stfclV^Ts Zl%T. '" ''''"''' ' '"''^"^ '^ ^'^^^'"^^ '^-'^"'^"^ de ces 
.ue vou's^L'u^rzio%Ts%?^^^^^^^^^ ^°- ''^^^^ ^^ P--^- aux analyses 

concerneT """"''"' ''^"'^^"^"'°"^ ^ ^^^^'^-^ etre realisees apres information du sportif 

.Me d t^- f r aT^ -.?::- .^^etv-^^^^^^^ 

d'agr.e^crMln;Sr^t^S-f^er ^ - - P- 




Pierre BORDRY 



Monsieur Travis TYGART 
United states anti-doping agency 
1330 Quai Lake loop, suite 260 
Colorado springs CO 80906 
United States of America 
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06partement des And)y$65 



ChStenay-Malabry, the 27"* December 20CJ6 



TRANSMISSION DE TELECOPIE 



Bxp6tfltOTr 



2. de CEAURRIZ 

Directeur du D^partement des Analyses 

t4l : +33 (0) 1.46,60.28:69 

fax : +33 (0) 1.46.60,30,17 
e-mail : Analyses^affd.fr 



J2fifitlllA£Bj£fi : 



Travis T. TVQart 

Prganiifnti . 



-J 



USADA 



Eos: 00.1-719.785.2001 



Nombre de pages y comprls celle-cl : 2 



Dear Travis Tygart, 

Please, find here the proposal of our laboratory for the IRMS analysis of samples n" 
995462 B, n« 994203 B, n" 994277 B, n" 994276 B, n" 994075 B, p" 994080 B, n" 
994171 B, from Tour de France 2006 and IRMS analysis of the two adc(ltionjtl B samples 
from USADA n* 497104 B = UCLA 9S604 and n" 1501850 B = UCLA 94T03. | 
The B sample analysis will be performed from January 8, 2007 to January 25, 2007. A 
more detailed program was attached to this fax letter. 

Regarding the presenice of an analytical expert for looking at the data stojred dn computer, 
the most convenient days will be January 15 and 16, 2007 bs well as Januar* 22 and 23, 
2007. ; 



Yours Sincerely, 



**wv^a«<^r j 143, 8v^,iV^^^ CMtanay-Malabry I m t 433 (0)1 46 80 28 69 ! 
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VIA FACSIMILE and VIA EMAIL 



Board of Directors 

Ralph W. Hale, MD 
Chair 

Richard W. Cohen, MD 
Vice Chair 

P>arry Axelrod 
reasurer 

Kate Hendrickson Borg CHMM 
Secretary 

Evelyn Ashford 

Lawrence Brown, Jr., MD, MPH 
Jean Fourcroy MD. PhD, MPH 
Andrew Mecca, Dr PH, MPH 



Annette Salnneen, DPhil 



Jacques de Ceaurriz 

Directeur de Departement des Analyses 

AFLD 

143, Avenue Roger Salengro 

92290 Chatenay-Malabry 

Dear Dr. de Ceaurriz: 

We have notified the athlete's counsel of the schedule for the IRMS analysis of 
the samples to be performed from January 8, 2007 to January 25, 2007. We 
have asked that we be notified no later than January 4, 2007, if a representative 
will be in attendance. We will notify you once we have been informed by the 
athlete whether he will have a representative in attendance. 

Please proceed with the analysis as outlined on your scheduling document that 
you sent to me and that I have attached to this letter. 

Thank you again for your assistance. 

Sincerely, 




^my» jv i|^ga 
General Counsel 
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U.S. Anti-Doping Agenc/ 



fntegrky. Health. Sport 




Board of Directors 

Rciph W. Hale. /ViO 
Chair 

Richcrd W. Cohen, /VID 
yice Choir 

Berry Axelrod 

Treasurer 

Kote i-lendnckson Boro, ChiMM 
Secretary 

Evelyn Ashford 

icfwsnce Brown, jr, MO, MPH 
jean Fourcroy MD. PhD, MPH 
Andrew Mecca, Dr PH, MPH 
Anrieae Salmeen DPhil 



VIA FACSfMILE 

December 27, 2006 

Howard L. Jacobs, Esq. 
5210 Lewis Road, Suite 5 
Agoura Hills, CA 9 1 30 1 

Re: USADA V. Floyd Landis 
AAANo. 30 190 00847 06 

Dear Howard: 

I am writing to notify you that the WADA-accredited laboratory at Chatenay- 
Malabry, France will be analyzing samples provided by Mr. Floyd Landis 
during the Tour De France and two samples collected subsequent to the Tour 
De France by USADA, using the IRMS analysis commencing on January 8 
2007. ^ 

Also, you are welcome to have an observer present to view the opening and 
analysis of these samples if you desire. Given the number of samples and the 
laboratory's schedule, it is anticipated that the analysis will conclude on 
January 25, 2007. I have enclosed a schedule outlining the anticipated steps in 
the analytical process with the corresponding sample numbers that will be 
analyzed by the French laboratory. 

If you intend to have an observer present for all or any portion of the process, 
please inform me and provide that person's name as soon as possible but no 
later than January 4, 2007 so that I may inform the laboratory of the 
observer's attendance. 

Additionally, it was my understanding based on our telephone conversation of 
last week concerning your discovery requests that you were going to inform 
me whether or not you desired access to the computer data from sample 
#995474. Please inform me when you have come to a decision on this matter. 

If you have any questions, please do not hesitate to contact me directly. 
Sincerely, 




General Counsel 
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GIBSON, DUNN ^CRUTCHti^LLP 

LAWYERS 

A REGISTERED IfMJTED LIA5ILITY PARTNERSHIP 
INCLUDiNG PROFESSIONAL CORPORATIONS 



333 South Grand Avenue Los Angeles, Caiifornia 90071-3197 

(213) 229-7000 
www.gibsondunn.com 

iVlSuh@gibsondurai.com 

December 29, 2006 



Direct Dial P|. *^ 

(213)229-7260 T54563-00001 " 

Fax No. 

(213)229-6260 

VIA FACSIMILE AND 
REGULAR U.S. MAIL 

Travis T Tygart 

Senior Managing Director and General Counsel 
U.S. Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906-465 1 

Re: USADAv. Floyd Landis 

AAA Case No. 30 190 00847 06 

Dear Mr. Tygart: 

Thank you for our telephone conversation today. As I indicated to you today, we have 
recently been retained to defend Floyd Landis in conjunction with the allegations arising from 
the 2006 Tour de France. We look forward to working with you on this matter. As Howard 
Jacobs is co-counsel with us, please copy him on all of our communications. 

The immediate concern that we have in conjunction with this litigation revolves around 
your letter dated December 27, 2006 indicating that the Labaratoire National de Dopistage du 
Dopage ("LNDD") will test other specimens collected from Mr. Landis during and after the 2006 
Tour de France. It is clear that none of the initial tests of those very same specimens taken from 
Mr. Landis has resulted in any finding that any prohibited substance was detected. You have 
indicated to me that the purpose of this series of retests is to support the preparation and trial of 
the allegations arising from the Stage 17 test. You have not committed that any of these retests 
will be or will not be used to support any additional cases or allegations against Mr. Landis. 
Lastly, you indicated that (1) you requested LNDD to perform these retests; (2) LNDD has 
agreed to perform the retests on the schedule attached to your December 27, 2006 letter; and (3) 
the UCLA laboratory has cooperated by sending the out-of-competition samples to LNDD so 
that the retests can be performed on the schedule attached to your December 27, 2006 letter. The 

LOS ANGELES NEWYORK WASHINGTON. DC. SAN FRANCISCO PALO ALTO TTCAnA 0084 
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Travis T. Tygart 
December 29, 2006 
Page 2 



retesting that you propose in your December 27, 2006 letter thus violates a number of the 
applicable rules and protocols in athlete drug testing, including, but not limited to, those 
promulgated by the World Anti Doping Association ("WADA"). We therefore demand that you 
cease this retesting procedure. Please direct a request to LNDD requesting that no further tests 
on the described samples in your December 27, 2006 letter be performed and copy me on that 
correspondence. 

As we discussed, I will call you on Monday, January 1, 2007 so that we may continue our 
discussion with respect to these and other unresolved issues this case. 

Thank you in advance for your cooperation in conjunction with the foregoing. 

Sincere!' 




Maurice M. Suh 



MMS/td 

cc: Howard Jacobs 

100139895 I. DOC 
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333 South Grand Avenue Los Angeles, California 90071-3197 

(213) 229-7000 
w^w.gibsondunjixom 

IVtSuh@g-ibsDndunn.coni 

January 2, 2007 



Direct Dial Client No 

(213)229-7260 T54563-00001 

Fajsc No. 

(213)229-6260 

VIA FACSIMILE AND 
REGULAR U.S. MAIL 

Travis T. Tygart 

Senior Managing Director and General Counsel 

U.S. Anti -Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906-465 1 

Re: USADA v. Floyd Landis, AAA Case No. 30 190 00847 06 
Illegal Testing o/B Samples 

Dear Mr. Tygart: 

I called you today in an attempt to come to a resolution with respect to the proposed 
retesting of samples taken during the 2006 Tour de France and the retesting of out-of- 
competition samples as set forth in your December 27, 2006 letter. In an effort to avoid 
unnecessary litigation with respect to this matter, I reiterate my earlier demand that you 
immediately (1) cease this illegal retesting procedure and (2) direct a request to the Labaratoire 
National du Dopistage ("LNDD") to cease this illegal retesting procedure with a copy of that 
request to me. Reserving all of our arguments with respect to the proposed illegal retesting, it is 
clear that your proposal violates provisions of the UCI Anti-Doping Rules, the World Anti- 
Doping Agency ("WADA") International Standard for Laboratories, the USADA protocol and 
the WADA Results Management Guidelines, among others. 

What is at issue here is whether sufficient evidence exists to find Mr. Landis had the 
presence of exogenous testosterone within his system in the test administered after Stage 17 of 
the 2006 Tour de France. The violation of these foregoing rules is even more troubling given 
your described intended use of any potential adverse results of that illegal retesting, which is to 
bolster the allegations contained in the instant case. In his entire racing career, Mr. Landis has 
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received notice of no other doping violation and has never been informed of any positive test 
result aside from the one currently at issue. 

It thus appears that the illegal testing of the samples that you propose is designed to 
inflict irreparable injury on Mr. Landis by (1) smearing his reputation, (2) invading his privacy 
and (3) destroying evidence that may later on be valuable with respect to this case. Please be 
advised that we intend to hold you responsible for each of these harms. 

Failure to comply with our request to desist in the illegal testing described in your 
correspondence of December 27, 2006 by January 5, 2007 will force us to take appropriate 
action to protect Mr. Landis' interests. 



^inc6rdy^^pf^. 



MMS/td 

cc: Dr. Jacques de Ceaurriz, Director 
Afld - Agence Fran 
9aise de Lutte Contre le Dopage 
Departement des Analyses 
143, avenue Roger-Salengro 
F - 92290 Chatenay-Malabry 
France 

Tel.: (33.1) 46 60 28 69 
Fax: (33.1) 46 60 30 17 
E-mail: Direction@lndd.com 

1 00 1 40793 I. DOC 
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icretary 

Evelyn Ashford 

Lawrence Brown, Jr., MD, MPH 
jean Fourcroy MD, PhD, MPH 
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January 3, 2007 

Maurice M. Suh 
Gibson, Dunn & Crutcher LLP 
333 South Grand Avenue 
Los Angeles, CA 90071-3197 

Re: USADA v. Floyd Landis 

AAA Case No. 30 190 00847 06 

Dear Mr. Suh: 

I am in receipt of your correspondence dated January 2, 2007 regarding the 
above-referenced mater. First, as I explained to you and Mr. Jacobs during 
our telephone conversation from the early evening of December 29, 2006, 
because I have received inconsistent messages from you and Mr. Jacobs, I 
need clanfication regarding who is acting as lead counsel for Mr. Landis in 
this matter, so that I may respond appropriately. 

As you are aware, on December 27, 2006 I sent a letter to Mr. Jacobs setting 
forth a detailed schedule of IRMS testing of several of Mr. Landis's samples 
and providing Mr. Landis an opportunity to have an expert present during 
that testing. I then spoke with Mr. Jacobs on the morning of December 29 
2006. Mr. Jacobs raised no objection to the tests, but instead asked if the ' 
testing could be done in a shorter period of time and indicated that he would 
let me know which expert Mr. Landis would ask to be in attendance. He also 
indicated that he may call later that day with a scheduling question. 

As you hiow, I never received a call regarding the scheduling questions, 
instead, I received an introductory call from you where you made a number 
ot demands regarding discovery and answers to various questions I 
explained to you that I was in the middle of my three year old son's birthday 
party, but that I would be happy to address any reasonable concerns We 
agreed that you would send me an email outlining the issues you wanted to 
discuss and that you would call me on January 1 , 2007 to further the 
discussion. 

Despite our agreement, you never sent an email or called me as outlined 
above. I followed up with Mr. Jacobs on January 1, infoiming him that I had 
not received the e-mail and that once you did send the e-mail we could set up 
a conference call to discuss the issues. He indicated that he would speak with 
you about this. ^ 
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Instead, I come to the office today, after directly informing you that our 
offices were closed until today and that I would be out, and find two letters 
from you dated December 29, 2006 and January 2, 2007 neither of which 
accurately reflect my conversation with you and Mr. Jacobs of December 29, 
2006 or my conversation with Mr. Jacobs of January 1, 2007. I am more than 
a little dismayed that you have already decided to resort to threats of 
litigation rather than make a genuine effort to understand the process and 
discuss any potential issues. I sincerely hope that this is not an indication of 
the style you intend to employ as we continue toward resolution of this 
matter. 

As I have consistently indicated from the beginning, I am perfectly willing to 
enter into a reasonable dialogue about any concerns or questions that you 
have. What I am unwilling to do is waste my resources responding to letters 
that mischaracterize previous conversations. Further, I would like to remove 
the possibility for continuing confusion by having Mr. Landis confirm which 
of his co-counsel will be taking the lead in this matter so that I do not spend 
additional time engaging in separate conversations with co-counsel who do 
not seem to be on the same page. Accordingly, please indicate to me in 
writing who is the lead counsel on this matter, so that I may direct all 
communication, including telephone calls, to the appropriate representative. 
If you are taking the lead on this matter, please provide me all of your contact 
information including your mobile phone if you do not mind me contacting 
you there. 

Once this confusion has been cleared-up, I will be in contact with that person 
concerning the matters previously discussed. 

Also, please disclose you and your firm's involvement in this matter to the 
Amencan Arbitration Association and the arbitrators in this case in order to 
clear any potential conflicts as expeditiously as possible. Please copy me on 
your appearance notice. 

For your future use, please send all communication directly to me. You are 
not authorized to send communications to persons or entities that you are 
aware will be witnesses in this matter including the French laboratory. 



Sincerely, 




General Counsel 

cc: Howard L. Jacobs, Esq. 
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January 3, 2007 



Direct Dial r^f xt 

(213)229-7260 T54563-00001 

Fax No. 

(213) 229-6260 

VIA E-MAIL. FAX AND 
REGULAR U.S. MAIL 

Travis T. Tygart 

Senior Managing Director and General Counsel 

U.S. Anti-Doping Agency . 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, Colorado 80906-465 1 

Re: USADA v. Floyd Landis, AAA Case No. 30 190 00847 06 
Illegal Testing ofB Samples 



Dear Mr. Tygart: 



This is in response to your correspondence dated January 3, 2007. I am lead counsel in 
this matter. You may direct all correspondence to me, with a copy of that correspondence to Mr 
Jacobs. 

u u^^A ^°"^ "^^"^^ ^ '^"^'"' ^°" ^^^ ^^^ indicate a response to our demand that the retesting 
be halted. As a result, we are now, pursuant to Central District Local Rule 7-19.1, providing you 
with notice that (1) we intend to file a Complaint in the Central District of California on 
tomorrow, Thursday, January 4, 2007, naming the United States Anti-Doping Agency as a 
defendant and (2) we intend on filing an application for Temporary Restraining Order to prevent 
the dlegal retesting on Friday, January 5, 2007. Please let me know if you oppose the 
application or if you intend to be present when the foregoing application is presented to the 

Please be aware that we consider the illegal retesting to constitute spoliation of evidence 
Because the testing of the B Samples will use up the remainder of the samples, and because the 
testing procedures and protocol of the French laboratory are at issue in this case, we put you on 
notice that your proposed illegal retesting will destroy valuable evidence in this case 
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Page 2 



As for the balance of the misrepresentations contained in your letter, suffice it to say that 
Mr. Jacobs and I both disagree with your characterizations of our previous conversations. 
Notwithstanding that, please let me reiterate that we wish to resolve the outstanding matter in 
this litigation in as cordial and mutually agreeable manner as possible. In that vein, for ease of 
communication, I suggest that we could agree that email correspondence is equivalent to signed 
and delivered correspondence. 



MMS/td 

cc: Howard L. Jacobs 

I0014I633 l.DOC 




USADA 0991 




us ADA 

U.S. Anti-Doping Agency 




Integrity. Healtlt. Sport 



Board of Directors 

Ralph W. Hale. MD 
Chair 

Richard W. Cohen, MD 
Vice Chair 

Barry Axeirod 
Treasurer 

3te Hendrickson Borg, CHMM 
secretary 

Evelyn Ashford 

Lawrence Brown, Jr., MD, MPH 
Jean Fourcroy, MD. PhD. MPH 
Ar\dr&^ Mecca. Dr PH, MPH 
Annette Salmeen, DPhil 



Via Facsimile 

January 4, 2007 

Maurice M. Suh 
Gibson, Dunn & Crutcher LLP 
333 South Grand Avenue 
Los Angeles, CA 90071-3197 

Re: USADA V. Floyd Landis 

AAA Case No. 30 190 00847 06 

Dear Mr. Suh: 

This letter responds to your correspondence dated January 3, 2007 regarding 
the above-referenced matter. Thank you for your clarification that you are 
acting as lead counsel in this matter. 

With respect to your threat to initiate litigation, USADA maintains that your 
objections to the testing of Mr. Landis's samples are without merit. Further 
any action you file in the Central District of California is also without merit' 
because that court does not have jurisdiction over this matter. Instead, if you 
insist on pursuing your baseless objection, the appropriate forum for that 
objection to be heard is before the arbitration Panel that has been appointed to 
hear this matter. 

At this point your failure to enter an appearance with the American 
Arbitration Association in this matter is delaying the final confirmation of the 
Panel that has been selected pursuant to the rules. For that reason, USADA is 
willing to delay, for a reasonable time, our request to have the samples 
analyzed m order to give you additional time to enter your appearance and 
raise your objection before the Panel. USADA fiiUy expects that after 
considenng the ments of your arguments the Panel will overrule your 
objection and the testing will proceed. Any delay caused by this process will 
be solely attributable to your decision to pursue your baseless objection. 

Please inform me at your earliest convenience if you accept our offer to 
temporarily delay the testing pending your submission of your objection to 
ft_e Panel m this matter. Should you decide instead to go forward with a 
frivolous legal action, USADA will oppose your application and William 
Swank, fi-om the Los Angeles office of Hobne Roberts & Owen, will serve as 
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our counsel. Please continue to direct all correspondence regarding this 
matter to me and please also copy Mr. Swank as a courtesy. 



Sincerely 




General Counsel 



cc: William Swank, Esq. 
Howard L. Jacobs, Esq. 
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Via Facsimile 

January 4, 2007 

Maurice M. Suh 
Gibson, Dunn & Crutcher LLP 
333 South Grand Avenue 
Los Angeles, CA 9007 1-3197 

Re: USADA v. Floyd Landis 

AAA Case No. 30 190 00847 06 

Dear Mr. Suh: 

This letter confirms our discussion by telephone this afternoon that you have 
requested that I temporary postpone my request for the testing of Mr. 
Landis's samples at the Laboratoire National de Depistage du Dopage 
("LNDD"), which is currently scheduled to commence on January 8, 2007. 

As we discussed, you have requested additional time in order to consider 
issues related to the testing, potentially arrange for an expert to be present at 
the laboratory and to allow you and I to discuss any other issues related to the 
testing. Accordingly, we are temporarily postponing our request for the 
testing of these samples. I will copy you on my letter to LNDD temporarily 
withdrawing our request that these samples be tested. I am not aware of any 
other requests from entities other than USADA for testing of these samples 
but as you know, we do not control what any other entity does with respect to 
requesting the testing of these samples. 

Lastly, as we discussed, please copy me on your entry of appearance with the 
American Arbitration Association so that we can finalize the arbitration panel 
as expeditiously as possible. 

I look forward to working with you to resolve any remaining issues related to 
this matter. 
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Sincerely, 




ravisn. ly 
General Counsel 



cc: William Swank, Esq. 
Howard L. Jacobs, Esq. 
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USADA 
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Nombre de pages y compns celle-d : 1 



Indicating that 



Dear Mr Tygart, 



We have received a copy of a fax letter from Mr Suh to USADA, 
Mr Landis 1$ opposed to the retesting of his samples. 



Could you please, confirm us that we must perform the retesting of these samples (vi(e hat| planned to 
begin on next Monday). 



Please, not that we need a quick answer. 



Thank you for your comprehension. 



Yours sincerely, 



I 



For the Director, Mr J. de Ceaurriz 
Aur^lle Laurent 
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USA DA 

U S. AnthDoping Agency 





Integrity. Health. Sport 



Board of Directors 

Ralph W. Hale, MD 
Chair 

Richard W. Cohen, MD 
Vice Choir 

Barry Axelrod 
'easurer 

Kate Hendrickson Borg CHMM 
Secretary 

Evelyn Ashford 

Lawrence Brown, Jr., MD, MPH 
jean Fourcroy MD, PhD. MPH 
Andrew Mecca, Dr PH. MPH 



Anneue Saimeen. DPhK 



VIA FACSIMILE 



Jacques de Ceaurriz 

Directeur de Departement des Analyses 
AFLD 

143, Avenue Roger Salengro 
92290 Chatenay-Malabry 

Dear Dr. de Ceaurriz; 

This is a follow up to our request for the IRMS analysis of the samples 
scheduled to commence January 8, 2007. 

I am writing to alert you that the schedule for this testing has been temporarily 
postponed. I will contact you concerning revised dates for this testing once we 
have more mformation. Accordingly, please confirm your receipt of this 
request not to commence testing as previously scheduled. 

Thank you again for your assistance and we apologize for any inconvenience 
this has caused you and your staff 



Sincerely, 




General Counsel 



cc: Maurice Suh 



United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260, Colorado Springs. CO 80906 m TpI- llQif^^ mnn 
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Departement da$ Analyses 



ChStenay-Malabry, the 5^^ of January 2007 



TRANSMIS SION DE TFl f -rnpjF 



gxD€idite»r : 



Aurtlie Laurent 

Quality assistant 

Agence francalse de lutte contre le Dopage 

D^partement des Analyses 



T«l: +33 (0) 1.46,60.28.69 
Pax : +33 (0) 1.46.60.30.17 
e-malf : Analyses@afld.fr 

L 



I DestlnatalT^ 

Travis T. Tygart 
Orqanlsmo ; 



USADA 

Fax : 00.1.719.785.2001 
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Dear Mr Tygart, 

We have received your fax letter and we are waiting far new dates for retesting samplesl 

i 

I Yours sincerely. 



» . 



For the Director, Mr J. de Ceaurrlz 
Aur^lle Laurent 
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06partsment des Analyses 



Chatenai'^Malabry, the 2?" January 2007 



EvoAdltftur : 



TRANSMISSION DE 



TELECOPIE 



j. de CEAURRIZ 

Directeur du D^partementdes Analyses 

T«i : +33 (0) 1.46.60.28.69 
Fax : +33 (0) 1.46.60.30.17 
6-mail : Anal/ses(g)afld.fT : 



Dartinttaira 






Travis t-^tygart 

ficsaoi 



USADA 

EflX : COii.719.785.2001 



Nombre de pages y compHs 



ceife-cl : 



Dear Travis Tygart, 



Please, find here a; new proposal from our laboifbtory for the IRMS analysis of samples 
n« 995462 B, n* 994203 B, n^ 994277 B, n<> S94276 B, n*» 9940751b, nt* 994080 B, 
n« 994171 B, frooii Tour de France 2006 and IRMS analysis of the i two | additional B 
samples from USADA n" 497104 B = UCLA 9Se|04 and n" 1501850 B i= u4la 94T03 In 
February 2007 



The B analysis may be performed from February 
program was attached to this f^x letter. 



5 to February 23, 2007. A rtiore detailed 



Yours Sincerely, 
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U.S. Anti-Doping Agency 



integrity. Health. Sport 



VIA FACSIMILE 



Board of Directors 

Ralph WHdeMD 
Chair 

Richard W. Cohen. MD 
Vice Choir 

Barry Axelrod 
'easurer 

Kate Hendricl<sor) Borg CHAW 
Seaetary 

Evelyn Ashford 

Lawrence Brown, Jn, MD, MPI~I 

jean Fourcroy MD, PhD, MPH 



January 3 1,2007 

Jacques de Ceaurriz 

Directeur de Departement des Analyses 
APLD 

1 43, Avenue Roger Salengro 

92290 Chatenay-Malabry 

Dear Dr. de Ceaurriz; 

I am in receipt of your letter dated January 25, 2007 regarding the IRMS 
analysis of various samples scheduled to commence February 5, 2007. 

I am writing to request that you temporarily postpone this testing. I will 
contact you concerning rescheduling the testing once I have more infonnation 
Accordmgly, please confirm your receipt of this request not to commence 
testing as previously scheduled. 

Thank you again for your patience and I apologize for any inconvenience this 
has caused you and your staff. 



Andrew Mecca, Dr Pi~i, MPH S incerely. 



Anneue Salmeen, DPhil 





Travis T. T 
General Counsel 

cc: Maurice Suh, Esq. 
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TRANSMISSION DE TELECOPIE 



2007 



J. de CEAURRIZ 

Dlrecteurdu D^partement des Analyses 

T6I : +33 (0) 1.46.60.28.69 

Pax : +33 (0) 1.46,60.3d. 17 
o-mall : Analyses^afld.fr 



iZfi&xfnaxftlffi : 

Travis T. Tygarc 
Qrflttnignic : 



USADA 



: 00.1.719.785.2001 
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Dear Travis Tygart, 



I confirm the receipt of your request to temporarily postpone testing previously scheduled 
to commence February 5, 2007. ^ ' 

We are waiting your decision before rescheduling the testing. 



Yours Sincerely, 



J. de 
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Johncie Wingard 
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im: Johncie Wingard 
oent: Friday, December 01 . 2006 3:36 PM 
To: •direction@lndd.com' 
Co: 'p.dautry@afld.fr'; 'philippe.verbiest@uci.ch'; •Olivier.Niggli@wada-ama.org' 

Dear Dr. Ceaurriz, 

As you know, USADA is proceeding with an anti-doping rule violation case against Floyd Landis on behalf of UCI and 
USA Cycling ansing out of the positive test at the Tour de France. We would greatly appreciate it if you could provide 
us with a bnef summary of your responses to the arguments raised by Dr. Baker in his PowerPoint presentation which 
can be found on Landis's internet website. 

Thank you for your assistance. 

Travis Tygart 

Johncie B. Wingard 

Paralegal 

United States Anti-Doping Agency 

1330 Quail Lake Loop, Suite 260 

Colorado Springs, CO 80906 

r 9.785.2032 

(F; , i9.785.2001 

www.usantidoping.org 
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D^pademem de« Analyses 



Chdtenay-Malabry, le 5th december ^006 
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gypAtlitBur 



J. de CEAURRIZ 

DIrecteur du d^partement de I'afld 

ra : -h33 (0) 1.46.60.28,69 
Fax : +33 (0) 1.46.60.30.17 
a'-mall : dlrectlon@)lndd.com 



CfifiUnfitBllA : 



Travis TYGART 
OrQanlcmc : 



USADA 

ES2£ : 00 719.785*2001 



Nombre de pages y comprls ceMe-cl :4 



Dear Travis Tygart, 



Please, find here the French version of the response of our laboratory on the ar 
Dr. Baker on his PowerPoint presentation (docunnent dated on 2006/10/11). 



rgument raised by 



Jnlfl^S'?^»!l!!'^!!?w!* *!!* '^**"®" °^^^^ •'^"'^'^ Anthdopmg Agency (afid) to dear! the natter up and 
conndentlfllly transmitted to this national authority. ;» f \ / v up a .u 

i 

m'2nr -cniUTi!: tn^!!' 5o'=""'«nt jlate on 2006/11/18 was prepared by Dr. Baker. It cintalnkd new argu- 
Setto?valS« S.!T?2 *^'*I1 ^ «7«-«»ePf'M»ent Interlaboratory differences in be altlcal isotypic 
u,!,^ K^-?i« fu^*^**" *^^' ^y**"®y ^"'^ ^"^ laboratories. To my Icnowledge, UCU land S ^dney criteria 
Se^^„Hl««tT'"' ^^^ '^"^^^ <**P'*««" ^''"« fr***" « ""»">' subpoiAilrtion a.i.d dl5 not need any 
SonTotiotSeilHnf 'I?'"*^Vl^* expression of results from Paris was based ol the kent WADA 
criterion (isotopic depletion value of 3) modulated by the uncertainty of 0.8 %o. 



Jk ^\^^^'^^' *^® ^^^ dWterent manners in expressing the isotopic depletion results were vl 
me l3C5%o depletion value of 3 recommended by WADA can be regarded as the reiuJt of 
harmonization contrary to what Dr. Baker had declared In this new document. 



Best regards, 



v^ry close and 
a successful 




www. 
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26 pages 
I'UCI (M. 



S^VdSSaS^L'in^^^^^^ fait r6f6rence i I'enreoistrement qu. [.gure « la page 

une partieTes rSte pSsente dei^^^^^ ^*' enreglstreme|t qui ricapftule 

0774C qui r^Pttulen^teSlS^^ PI ^^^ »f «' ^^B 

niimdrotation de rd^chantninn «t<'w™MBL-r. P^«*^^^^* 54 du mSme dossier ou fi^uren; la bonne 
done auairperte dS^Lh IS^^rr 'f V!! "'=^'^'* informatlques correspoRdanti. Il n'y a 
dfipit de%,?eu^?aS!ogS5S5Ce '^'""'*' "* '^ ""'"^™ C'ldentification del I'^chttlllon'en 



f gure jk la 
nr anuscrfte 



msttWMie par aipeqiosltlon du aiffre 5 a.ns te numSra^Sia" i'o" mmtTT 

i 

I'&hantillon 995474 * '"* '^ '*^'"'*'' '=*"*^'"« '^ *'" """"^^^ mar]uscrit de 



I'fehantUlon 995475 auHeu 26 995474 ' *''''^"*"'°" ^ et d une erreur manuscritejdu mimero de 
r£ha"tn"St.'v1^ aJ^Jumr Iss'Ts^n aSn r" ' '' l'!." <iassli ane lytlque de 
pages -urecto), 49 et 178 du document analytlque de I'echantlllon A). ' ^ '^"^•"M'e 
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Ddpattement dee Analyses 
2/ Contamln atlbfi / d6aradaitton dm r^chantHion 99S474 B 



II est fait rdterence i\^ page 8 de I'argumentaire de F. Landis d'una degradation di rechbntlllon B 
sur la base de rexistcnce d'un pourcentage d'^pltestoistirone libra !> i 5 % 
(7,7 %) h partir des irfeultats figurant pages 55 et 56 du dossier de contre-analy^. La k/aleur de 
0.44 ng/mL calculSe par I'ordlnateur correspond h un signal d'dpltestostirone qiii appirtient au 
bruit de fond et se sitiie au dessous de la limlte de quantification de ce paramfetre.i Ce r^sultat est 
done Inlnterpr^table et le calcul du pourcentage d'^pitestost^rone libra n'a j pas |de sens. 
L'argumehtaire n'ivoqjue pas la concentration de testosterone libre Inf^rieure h 2\ % qijH elle est 
InterprAtable et a un sens- ' J • 

II nV a done pas lieu de suspecter une quclconque contamination bacterlenne ou pne qjieiconque 
degradation de rAchantHlon 995474 B h I'examen des r^sultats qui figurent aux pages 5^ et '"^ '*•• 
dossier de contre-analyse. 



56 du 



i 






op^ 



ration de 
d'une 



Pages 12 h 15 de rargumentaire de F. Landis, il est fait reference h une premiere 
confirmation qui a && Jug6e non satisfalsante par le laboratolre en raison ^« laiPJ 
inhibition de la derivation et de son Impact sur la valeur du standard interne (Mett)yltcstfD5t6rone} 
Dans cette experimentation, ta valeur T/E n'est pas alteree pulsque sa deterrji 
obtenue par rapport des surfaces des signaux de chacun des composes est ib 
standard Interne. Par contre, les valeurs des concentrations de testosterone et <|^ 
sdht forcement fausiees. Ce resultat d'analyse a ete place en annexe commie le 
referentlels mals ne peut en aucun cas etre compare nl h celul de la deuxl^me 
confirmation pratlquie sur I'echantlilon A nl A celui de I'operation de contre-analybe, di 
ce qui conceme les niveaux de concentration de testosterone et d'epitestoster^ne n( 
dcmeurant en parfaite coherence dans les deux dernieres operations pratiquees sur les 
AetB. ! 



presc nee 



inatidn qui est 

depe idante du 

eplte^tosterone 

tipule les 

operation de 

molns en 

qjjl sont au 
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nk 



Pages 16 et 17 de rargumentaire- de F. Landis, 11 est fait 6tat d'une IncohSreoM des 
rapport T/E h partir d'ucie comparaiison des r^soltats obtenus par deux method* 
I'&hantlllon A (screeWne et confimiatlon). La comparaison des rdsultats ©Wenos frar u 
sur les ichantSllohs A et B aboulit en fait h des rdsultats Identlques Une d^Mo^'o 
resultats de screening et de conflrmation est classique surtout lorsqu tl s agit comr*e dar 
t'echantlllon 995474 de concentrations d'6pltestost^rone faibles. 



Page 22 de I'argumentaire de F. Landis, II est fait 6tat d'un seull de 200 "S/-"!;^ 4!*?!**^"^, 
poSr declarer un cas posttif . II s'agit en fait d'un seull d'alarrne supplementa Ire »»K*PP« J.Y^.PJ": 
diclencher une Aventuelle analyse Isotoplque ou un sulvi du sportif. Ce seull neiconstjtue nl une 
condition n4cessalre nl une condition sufflsante pour d&larer un cas positlf. 



rf suitats du 

differences sur 

mithode 

entre les 

s le cas de 



Pages 18 ft 21 de I'argumentalre de F. Landis, il est fait itat que les appauvrisserjients 
ont 4t6 mesur^s sur les 4 metabolites et qu'un seul metabolite a iti trouv6 poslttT dans 
de contre-analyse. Dans les ref^rentlels, un seul metabolite est exlg6 pour declarer un 
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D6parteFnent des Analyses 



S/ Autres arautifiwta 



Poge 23 de rargunrterttalre de F. Landls, It est fait 6tat de la declaration des miShlcamsnts sur 
rexemplaire du formulailre de contr6le antidopage destine au laboratolre avec remlsle en fause de 
ranonymot. 



Page 24 de rargumentalre de F. Landls, II fait etat d'une erreur dactylographiqije de 
am^ricalne antidopage dans Tun de ses ^changes avec le conseil de F. Landis. 



I'agence 



Pages 25 et 26 de t'enrgumentaire de F. Landis, II s'agit de conclusions percutantes <iui n'^ngagent 
que leurs auteurs et disculpent F* Landis. 
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